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Smoking ha* mIvit.u: health effects on tin: entire 
lung—affecting every aspect oflung struct tire and 
fund inn intruding impairing lung defenses against 
Infect I nn and causing ihe sustained lung Injury that 
leads f.o clirunir.abslrnalve pulmonary disease 
(COPD) In fact, among I he pnxmUi.-d causes ufCOPD 
an: acute respiratory Infections, lor which smokers are 
at an incre-aiK-tl risk. This ejjaptw ad lirevies smoking 
anil acute and chronic respiratory diseases other ihan 
lung cancer (ait Chapter "Cancer*), mul riismsses 


Acute Respiratory Illnesses 


Acute respiratory Illnesses are puttnimcd In have 
«n i>'fiH:ili)n as Hie pt edominunt underlying cause. 
Sr» i 'ng mlf.- ' *el to increase ll«? fhnrpinrcy or sever- 
ily nlecf .ii i. In this section. m ute respiratory in¬ 
fection* rrr ■ imliinJ .veparacrly for person* wiifi and 
wliii- • • •-•l- 1 --., i ■ I -nxl chronic obstructive lung dls- 

t 1 i- \ 'I.:.'. • . • • .Misit |iai]pni% wilh smoking-re la ted 

i . . tet^uent exacerhaMtmsof their ■■ iiiler- 

| ln. 1 Tn-in-vt-r possible, effects orsmnVing 

... V ncldenre of disease are distlnguishis! 

faimc .■. mIm i i : vrliyiifila: disease 

A ' 1 : ; ail-. . j h ruluiirri lu identify 

n-fevanl studies ,>.b- 1 ■* n mi 19882nd 2900, To 
Idem- - tuillcsi.-. ..uiticliloiogtc basis of and 
Ihei'v.ucricc lliikiuj.', -I tiiung arvt acute respiratory 
Inlccilims in prirm a irboui COhJ. the folio wing 
Mol Ira] Snhjt : Head n gs (M«SH) 1 ernes wm: 
.wardied *re*pii-uory tract nr.-ctlorw" and J smoking." 
“respiratory tract infections* and ' Immunology," 
"snuikiixg" and 'immunology,* 'nicotine' and 
“Immunology." and smoking* and *respjr«lmy tract 
Infer I ions* and ■pfiirlfmiology.* To Identify studies 
focusing on smoking find «-«(* ra[rtrarcry Ji.rctiliiiK 
accompanied by COPD and asthma, the MeSK term 
lung disease*. obstructive" WPS sCaivlird Ih rmnbl- 
nalion with multiple keywords: 'antlbiorlcjsj,' 
fCRpIrWory InfcilunM.' ’r hjiI racocy trai l In 
lectin n(*).“ ~ infect 1 mi (*),' •Ternmsch.* “imrminlza- 
• Inn." and “Immunotherapy.' The MeSH 1 runs 


the n-litvancevidence of rhe underlying mechanisms. 
GOTO was thr forns of ihr 1884 5m gehn General's 
report (U.5. Department of Health and Human Ser¬ 
vices |USDHH$1 19B4), and a number of previous re¬ 
ports have addressed hci.k- respiratory Infections, 
which can Tange in severity frnm minor to fatal. This 
chapter emphasises acme respiratory Illnesses tun! 
GO PD, which are ]e»djng causes of morbidity and 
inufcnlHy in the United Suites and woi Idwtilr. 


“bronchitis" Bnd "asthma* were also searched in t:mv 
June linn with the above key words. The Searches wi n- 
then repeatedMibadiuilng (hekeywords "COPD.* 
“chitHilr obsirucllvp pulmonary disease.' asthma.'* 
'clironic bronchlli.c," and acuie bronchitis." The 
Lochmre database was also searched. All .wanhes 
InHudrd a hand Selkifi orbibllagrMpliliT.and authors' 
Hies 

Acute respiratory Illnesses are usually divided 
lm i> those 1 hat include die u |iper re*|ilT7ilnry tract (nose 
and pharynx) and larynx. »nri those thai Include the 
Iowit rupimory tract (below the larynx). In people 
with riortrud immune systems, viruses account for 
muse cases of upper respiraiary *yudiunv><; (Cwuliney 
1935c): a rule bronchlus (GwBltney 1995a). brunchl- 
olilis 0lall arid Hall 1995). Hilda mujiuiiy of [dkuido 
nla cases (Mai tie elal. 1999). Bacteria orncause ptiar- 
yngilis {Cwulliwy 1995b) and same pneumonias 
{Manic vi al. 19R&1 Cl[$irwie smoke combustion prtxl 
nets repurli-illy Increase morbidity and mortality in 
iMtiite respiratory lnf«Uori5 by Imjjolrlng physical de- 
fnifces In ihe respiratory tmet. and by Imiudring celhi- 
J«r and humorat immune cespuitKOs (o microbes 
(Dunowlrzand MandeJl 1995). Moreover, the effects 
nf smoking can be expected to differ in rpsplra tory In- 
ft* lions caused by viruses and in infection* fau.wfl bv 
hwieria. because each class ofmlcnibnulmuhlrsdlf 
frrem Immune response* specific In the Infection 
(Mnndell et a], l&yi). 


Cmicluslors of Previous Surgeon 

General’s Reports 

Previous Surgeon General's reports no smoking 
and health have noted possible adverse t fieri* uf dpi 
wtt smoking on acute respiratory infections. The 1979 
report (U.S. Depanmenl of Healdi. Educallon, and 
WHfHrc IUSDH6WI1979) died daia ftnin the 1964- 
1965 Health Interview Survey, which found a higher 
egc-adjusted incidence or self-reporied Influenza in 
male and female smokers when compared with non- 
smoVcrs. and mare upper respiratory lllnessri (URb) 
in female smokers limn In female nonsmokers. The 
I9B9 repurt (USDHHS 1589a] IdenliTu-d a number ur 

Sluriin IhaL reportvd higher mnrlHilly ralki* fur Srnuk- 

erj than for nonsmokers suffering from respiratory 
tuberculosis (the range of ratio* was 127 5.0 In three 
studies), and from influenza and pneumonia as one 
combined category [the range of ratios was 1.4-Z.G in 

seven studlp.*) The 199(1 report Incused im liic lleallh 
benefits of smoking cewatlor. and li comprehensively 
rvviewed i-vlrienri' aiggpsling th»l nimklng IikiwimiI 
(he risk af acute respiratory illnesses (USD1 Tf-IS 1990) 

Providing a more detailed analysis nf the 
smoking-related mortality data presenled In the 1989 
reporc, rhe ( 9 P 0 report identified eirposurB resporje 
relailonshlps be I wen 1 morlalily frmn pneumonia and 
Influenza and ihc number of clgarcites tiurremly 
smoked, and lilcniifind Teducrum* In muridlKy rales 
i»rformer smoker* inreUUnn to years of ror smoking 
(USDHHS 1900). A review uf possible rnerlmnisniK 
related to acuie resplralory illnesses documented B 
variety nf effects on hos» defenses: Increases In jieriph- 
enal blood total leukocyte counts, increases In poly¬ 
morphonuclear leukocyte qnd monocyte counts, 
decreases In monocyte Intracellular killing, decreases 
In tfie CD4/CD8 ratio In hw*vy smnkuri, rtet reuses In 
oaiHimtraMons nf scrum Imnmnngluliullns (01 lun-than 
IgE), sn incre*se1n alveolar fnacrophage release af 
superoxide anion*.» drereaw In microbicidal activity 
or the macrophages, and a blunted immune response 
to an lnllueuza vaccination. Although the 1990 report 
noted that SmoltlngcrsxallDn restored many ol these 
ImpairL-d defense*, lc elso found that few rpldemio- 

laglL studies directly sririrmed ihc efTi-cU of smoking 

oh naira revpirarnry morbid try Connictingcfata were 
observed fur ntinsiieclflc acute lower respiratory III 
nesses (LRIs). but finding* for Increased morbidity 
from influenza virus Infections In smoker* were 
more consistent The 1994 report (USDHHS 19&4). 
which fuinised on young people, ad did Hide new 
inlomiadon. 


Mnre Ilian £5 ytai5 agu. In vltru wiiosurc nf tab 

bit alvi-nlar mHcmphagCS lo a wutrr solublr riauluti 
of tobatro smoke was shown u» impair it no ability of 
macrophages to kill baaerta (Green and Garolln 19B7). 
An pxtensivi* bucly id data liMSslmr iKCumufaitcd on 
ihr effect* rT -f-TTn-e Ui tnfawxu smoke m immuiw 
and<«)lularinn l. n Inmilmal ttkhIpK. HmW-wr. dif¬ 
ferences in fP'ponse* arnong species to differenr ex- 
perlmem.’l exposure* oftohaevosmofoea/vt li* prod 
ijlIx mail' i( cJi I n nil to provide a simple, unifying 
summary nf ll" --i.inial d.n . Ti.ipalicd immunoglo¬ 
bulin resj 1 ii • to imixi-n..- ilinn (Ros/nuui Hint 
Rogers 15* ■:• • " do.se-depenilcnt decreased in 
responses L“ I - II and b cell mltogons have been 
rcportetl for be'I. lori-teirrt in vitio (Roszmun ct al. 
1975) am! In - (Johnson el al. 1990) exposures to 
liibucca MiKjk . irciiiu ami colleagues (I93U) |iniviilr 
HLumpn-iieie-" reviesvnf In vivo sutichronii: expo- 
sun*c In arum aft (Tahta 4.1) and n( the vnfumfnntr* 
relevant animal tnxlrnlngy Hie IS I urn through 1990 
Ir» addition to ihc general immunologic elfrcxs sum- 
n>arln , rJij>Table- 4.1. direct offerl* of tobsci-o smoke 
exposure on lung defenses include suppressed [une 
tionlng ui brondilal-assuclaccd lymphoid tissue. 
Increased number* uTalveolar fnacmiTliagc-s llm ' •* 

a higher IhurttiQinia'in rr.ditji i-i .i it] 1- ii.i . 

gr lie ratlin iuf leaillvi vK ,, ti'i 1 1 -i.. .m 

ing phagocytosis, but wit taut cl." c li 1 . .wriclrtnl 

rxparlry (rar alsreolar macrophaf' " rtmorlzeri in 
Johnson etal. 

Studies ofthc effect* of nico Hi icon :h Jtimunn 
function ol rodents provide some rc: - i-^itsjnlo 
|heeffirb*>f lobitfrn sninkf <jp htis r .|~ h - ; Expos¬ 
ing rats Him Fiiur-wivl coniinuous |rfii*lnn of nil'll- 

tine irhihlted ii>e incrense oflntrareiiuiar calcium char, 
usually happen* when ihc- T cell antigen receptor is 
blocked [Sopori re al. 1991)). The calcium Ion play* a 
role lit the early ri-ieplur-merilaUxl actiVHlhm of o-Hs 
in general (Sopori mvl Kozak ISiWj. ami Hits e (fi-ci nf 
nicotine on calcium fluxes could explain a number oF 
observed nicotine effects on host defenses: (1) sup 
prated febrllt mpcnic to turpentine Induced ab 
sccssesin mice (Sopuri and Kic/ak IfWR). (2| dern-Hsi-d 
Inrammatoi^' response to influenza Infrulons with an 
increased proliferation ti[ virus In mire (Snporl nnil 
Kozak 1998). (3) .le.:,ease.I lexpoUM** i u T cell mllti- 
gcnsin mice: (McAllIxIi-i-Slsillll el al. 1998) f|*cell all¬ 
ergy 15npori ami Kuzak 19931). and (4) decreased 
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Table 4.1 Summary of subchronic exposure (o cigarette sjnnke on Immune functian in animal*' 


Animal species Findings 

Mlor ■ Tin:roasril filllowed tiy lU iU9snl railogent<: res] must* ofsptwn cel11 

» Decreased hcmpgglulinatlrtg and hemolytic antibody titers 
■ Decreased primary and secondary antibody icsponscs (n crib from lungs, spleen. 

a rut lymph nodes Uhls finding was not unifoi in across studies) 

« Oi'nvmiitf lympfiucyw udlKrrntc and cyLuiiw Icily 

* Enhanced primary anti secondary amlhoiiv rpt|iumrs 

Monkeys ■ Decreasedlymphocyic response to concanavalln A (a t cell mitogen) 

> No effect on phyte hem agglutinin and lipopalysoccharitit: (a 6 cell mltogi-n) 
responses 

• Doc reused natural killer cell cytotoxicity 


Tahlc 4.2 Studies im the effnis of smoking on markers of human immune function and host defense*, 
derived ftom analysts of peripheral blood 

Marker Findings in smoker, compared with nonsmoken ____ 

White blood cell counts (WBCs) Higher totalW bC (Silverman el »1. IMS: Miller ct al. 14B2; TiJSiiud n til 
1999a) 

• iii [Termtial count may not be altered (Tallerud pl al • T ■) 

- questionablerclmionsfiip « fit*- imo<«ntsxmgKrd(T. v, .Ip 2M9b) 

» In Afrtitan Americans, lymphocyte Increases wero^ii ... in¬ 

creases In PMNs' (Tullenrd w al 1991) 

- nvemlUncreBSP was k'.Afrtc-nAi i.-i -n-: ' rf .i i.rJ.'.i I'- 


:d (ilh 11 li-ilS weeks (adapted fr 


n Table 2 In Johjiw ef al. 199H3 


in duel Ian of antibody-fiuming tell* and proliferative 
rrspoixic Id anll CDI) antibody In rats (McAllister 
Slstilli et al. 1958). 


SiuJIr.', nf (hr cffpci.% of tobacco smoke on Im¬ 
mune function and hose defenses tan be broadly 
grouped as ihnsu focusing on markers In peripheral 
blood, sern logic response* to spec I He antigens, and 
mockers In spetlnvens obmlm-d by bronrhoalvnolar 
lavage. 

Studies of liiimiim- nspuirse markers in periph¬ 
eral blond lo acme respiratory Infections arc summa¬ 
rized In Table t,i!. However, die interpretive value of 
many of ihesr studies Is limited by Inxtimclent Infor¬ 
mal ion on the source* Btfd Irceltki stains of Ihc panic! • 
par . 1 If the studies nuv MnTuhla 4 2, only ihnw hy 
Dili -.in ami Fageihol{!'" t).Tnlferml and colleagues 
(1983. ." 1 dll anil colleagues (19911, Kurtit and col- 
lea^'i • Sankitainpl and colleagues (1997) 

arc" .-. -- r -ir[niinn samples with clearly defined 

crh-i.a,■ i U<> trigihelie?||hslaty-,olsneukcriiand 
iiinvsinnk i . ; *rres ttnd colleagues (1096) also exam¬ 
ined pii|iulailiiii samples In an crimi hi hsu>v.x clinical 
characteristics of COPD patient* with cunmiunliy- 

aaiulrcd ■ • i>-.la. The remaining studios have 

small.‘-.iii. I- . *.ruf (tiexourcex ofihn participants an: 
notai" i- ■ i \1 1 bn i igh Innumerable studies liave 
crbSfi '. : -rlptari whitebloodtell connrs 

tnsmuk' . vl»i. • - I p-i" I with rensmokers. the con- 
scq r - • • t d :lx ir k. ream; remain tirtticar. rapt* tally 
bee-1 i : • > I lia exist on ihc effects of smoking uh 

pti ( ul plurgoryllr and Imminicannpeu-nt wHx. 


fit con sis lew findings in simile* observing fcpii-urp- 
response relotlontidps based in the hi non ill of smok¬ 
ing may reflux varying definitions of smoking and the 
small numbers of persons In some of the studies. Even 
imanf) those sludti-x that were population-based or 
those tliat wem larger,oqxixure-rrHporiM: relationships 
have mil I tern consistently demonstrated iCuIsvIk and 
Fagerhul 1979: ?eilut and Kipp 19BG: Tollerud et al. 
l9A9b|. 

Nasal mucoi'Illary clearance Is probably impor* 
raru in the clearing of minnorganfsins from the 
nasopharynx A study t>f Ihe rate or nasociliary clear¬ 
ance found I he rarp of clearance to be delayed insimifc- 
ers (2(18 [siandard deviation - 9.3) minutes versus 11.1 
1tf*<fdarrideviation ■ 3.8} minutes innousmokers}. In 
this study the beat frequency of the cilia was not »f- 
fccied Insmukers, and (hi* f(ndl«g sugg«>'* that 'be 
slower clearance Is due either (o it loss nf till a anti/'or 
tfiangi)u i be vbroeJajrjf propwfJes of nawl tntxtit 
caused by dgareuesmnke (Stanley cral 1986), A study 
Of badrduJ wfhia’MW to ftnc-al «!1 j fsurd that ilrcfi- 
t0C0CCLi<s fiiieiimitrjp (S. pneumurlae) but not flcmoplil- 
Itr. Iri/lnerjzHfl |H Infhie.nj*?) had an Increased adher¬ 
ents: In cigarette smokers. Sitn:»* IttcifriaJ adliermi e to 
the cell Is the firs! slep In the robmlzatitwi of bacteria 

ibis finding may Imitate an important rnechanlsm for 

cnhanrlng baderlal rolonlzacioii and infer dun In 
amnkiTS (Plate! ei al 1997). 

Alt I tough smoking gene tally .seems lu suppress 
immune Function, the evidence docs nut suggest par- 
tlrular mrchanrsms by which smoking might Hi ro 
increase the risk oran acute infection (Table 4.2). One 
prssihle mechanism relates lo the elfect of dgnnuie 


I i.L'Vt. L'm.ii • “. • kind u r. / lb Mill oral 1991) mcept In 

n ■. I. — .e*. - - ..i .St. i • tud e-ai iskw Mrliri-aei 

V rj.-.- r . r. .xr, ..a-JtlClaUWl) 

n Ki n I. • • .. " ■ ■ ludttf.(Millctat ibtl lantgawactal 

JV.l yf s.- '•'•••«"> T- ' :»».) 

• melkntntint PMN j b:inK.yilctiitte»oro!i myeloperoxidase levels: 
minimal effect bn redo 1 ' '■ ivadofi aft»r an acute nrpiisnre (Csrlwrarui 
et al. 3979) 

• Ilecnoised activity in the chemotacilc factor inactivator In vlire 
(Robbins <?t al. 1990) 

• decreased leukocyte migration dolmsnn rt al. 199(1) 

Lymphncyie function 

• effects on mitogenic responses to phytohemagglutlrIn/concnnavultn A 
wi« vutlalilc (banlelc ot al. 1977, Petersen cl al 1993: MoluVa end 
im»8» 

• p ilble decreases tn NK function Oohnson Pt nl. 1D90; Mr •••l-a ot ul. 
199 >| 

• In viiioniLotirK: inhibition of NK funciiun (Natr ex ol 1990) 

• I-«•*!■: ..Igl' 'band IgM-J.n.- n.rj*.tn fr.u’.v-ik :*v; I .tpbllig 

vtr: r- il Ili'li.hfcMin-n.H ., I- ::. 

• H gii.-r .< i nmigti 'TUri i.iiri. tbuiii: 1 '' 1 al (:■> ; 


liVyijraexv Uweaws I2S 


TubU'4.2 CnnilniiPri 
Market 

Iknolngli: responses in ipi-rHit 


The I ledth (.'ouscgihrcn of SnniJng 

Findings in smokers compared with nonsmokers 

Bacterial yntlgms 

- no association of IgC titers with jirtpiimi,cocci in the elderly, 
but titers id HamifihiJus i>ifiuenw \ff, and MofaxeUi 

rntarrh^iis were higher (Kurui et al 1997) 

• reversible Irxicases in anjlbrxlj concenirations lo iFu? common 
cel I-wall polysaccharide of pneumococcal types BA and 8 
(SankUampl pl al. 1997) 

• a higher H. influpneee tiler response lo naiural influenza Infection 
but n tnwer response to vacciuulluii (Finklea ei al. 1971a) 

• mi effect on 11 InflucrlMs and single radial diffusion tilers bom 

2 strain of Innutn/d 1 '-bmK.lnl • > I'^IH" 

■ no evidence ford deer au.- i -1 . I I ■ luenza vaccination in 

person*ugctl^65year 1 r jllettl 

*. Ai) im^rea'.i'T risk of cm kg 1 ' ;mJ ui.q n.nu.m: l-.e-.v,.- 
nitiilngttltiiSin .... IKii.nhm -i al .‘JCPi 


Table 4.1 Studies <>n ihe tiTisb of smuklug on markers nf human IntmuiM runtthm and Isml defen 
derived from analyses of hranchoafvcolsr lavage fluid 


Distribution of cell types (other 

than macrophages) 


Findings In smokers compared With rumsmokers 

■ Lower CD4. higher CDS. and low r ■ D4/CD6 counts r»tn Toynd In 
Wood (CoslatpcIcl al 1996: Yanupuchl d al. I9B9; Mikuitlya cl al. 

1099) 

* Higher numbers of alveolar macrophages ftfolt J91T '• tmaguchl ct a!. 
1999: Mikunlyact ai. 1999) 

• HIcIwt numbers Ilf" .. -:JJI !•.’ I -.: i t r '-:i 


smoko on the enhancement of IgR ImmunaglDbul " 
response* rlwougl*trf/eci.s<«t liNerMi (IL-f) pr 
(Juei)un by CD4 lynijihiicytex (Byronci • I. f7?l‘ I-.r. 
Icvcl.i icud . • •: in .smokers lhai. ... n >k- 

11 id tlr ; ■.-• iT.i • .j riitlln' i icrui i lei' . ■< 

eigfil. •• -iii.-ki ske----. i lit.• i.r, .| ..-*y 

rrotn a I -In 'per ( 11 y 1 type icspucu.. -.U..'.' -:,.x J by 
the piuilucllon ut lnieilerony. IL-2, mmor ■ ro?l$ lac- 
iur alpha, anti IC-12 that lead ra pliayjiic-.-.- — Is and the 
desiiuaiion nf microbial pathogens ■ imn nnd 
Ltakjilty 1996; Locksley cl ul, 195B). A.s»ii-'ifi ■ i iok- 
Ingtnay enhance the ubillty of common respiratory 
microbial pathogens [c.g.. vitusm) bolh In infeci the 

host and decrease the host's ahllliy to control the 
Infection. 

Studies of marked In branchottlvcolar lavage 
specimens provide additional Insights into how expo¬ 
sure tii tobHcco smnkc could alter host defenses and 
increase: morbidity ftom acute Infect I huh CTahle 4.3) 
Morcmn-I, ih<< differences In marker profiles (t-g„ dis¬ 
tribution of GDI and CD8 T lymphocytes) between 
peripheral blood anti bronrhualvoolar lavage daia sug- 
rps' ihac both syaemteand pulmonary n-spoiiit- mwl 
(0 i» evaiuarod ftl nssfiss tin? cn«U 6f Smoking on hieiI 
dr Tenses ngalrm respiratory palliDgens. New data 
feum hnuictioafvcolor lavage studies also siiggcsi that 


s " ting ran nllrr regulation ol the L-yinkinr network. 
in- •■■■■■ r product i ."nsmokersofthe cyluklne fL-1 
■'j i>r - ' lar mat ' v’i • v;s may ho responsible for 
decreased Icvcfcs o T serum Immunoglobulins and tie- 
i. i .ted antibody responses tD vqecirc* because uf 
’ * role In ihc production of k (tght chains (n B cells 
u<m>aguchl H al. 39991.The suppression arregulmory 
cytokines IL-1 ns«p<ir antngunlrtaud fl.-fi (Mtfeunlyd 
et al. 1999). ihe inhibition of the chcmotactic factor 
inattivaiur bymhaeco tmohe, aitd the trier? eh: fn ntrm- 
hers or neutrophils in the lung (ftohblns ct al. 1590; 
Ctviiabol pi a) 19&2: Rapine91 a). JMJJcuultieonWb- 
uir to a hpightened Inflammatory rnspnrute that ln- 
CrnHuts morbidity arid 1 or mortMty fruma expiratory 

lti summary, since the last Surgeon General's re- 
ports la addtru the topic (USDHHS 1989*. t99U). new 
evidence has emerged buttressing Ihe biologic basis 
of taw tdguretie smoking could Increase tlut risk of 
and morbidity from acute irsplrwoiy Infections: fl) 
animal dsmt on iho inhibitory elTctis of rile fit Inn an 
Tcell n>iA>]itor stimulation Indicate a plausible basis 
for the dm eased ml log enlc responses ubseeved in 
smokers: (2) broui:hualvpniar lavage fluid In Stnukirrs 
shows a more jiru-inflammatory cytokine profik- than 
In nonxn inkers, suggesting (bat d^-sn-gulaiton of the 
cytokine network and Inhibition nf Inflammation 


■ d.j Al. I • i -f .. 


regul/uors piDVldc a basis lor more sevt-n: Influiitrui- 
tlon In smokers tvlth respiratory lufecticus: and (3) tiie 
' emerge nr understanding of the rob; uTTh-1 antiTh-2 
lymphocyte phenotypes on immune response* lo for¬ 
eign antigens indicates (bat thi: c*jiu<;i|y of dgarcue 
Smoke to skew irmnu nr rtijiDine.s In n fb-1 phono- 
lypp could play a role In host responses to an Infec- 
liun. Theae Immunolnglc »l I c/utlons ca» be evprrii-d 
lo Irvreasp the risk of acute Uifccllons through various 
effects on pulmonary airways. Including decreHsed 
ciliary function and Impaired mucociliary clearance 
Qanoff et al. 1987). utid melaplaslc rhauges In the Air¬ 
way epllhelium (Sherman 1992) iliac diminish llw ca- 
psetcy of physlwl clearance mLchanlsiti*. 


Aeutft Respiratory Infections 
In Persons Without Chronic Obstructive 
PtilmOnary Disease 

Epidemiologic Evidence 


Some of the ear lien si tidies of (heofTccLtofcipi 

nrtte smoking on acute resplraioiy Infections fur used 
on the Influenza virus (Table 4.4). Studies have shown 
an increased lucidcncv of dlnlml lii(liien/B Illness and 
tofccllnn in young, healthy smnkom whmcompared 
with young hinlthy imiKmiikers (Pinklea et al. 1969, 


PM3003724097 


Source: https://www.industrydocuments.ucsf.edu/docs/tkmj0001 













Siirgavn Cmtetl's Neporf 

T*ble 4.4 Cn nil rtued 

Studylmethod 

Findings 


Comments 

Kark and Lebiush 19R! 

t Risk of lnliuenin like Illness 

Study gmiiji selrttlou was based 

Surveillance uf a 2979 nut 

among current smoke 

eomparpii 

tm high morbidity ic>iht- Utiit.' 

break at a mfiltarv base fur 

wliti nansmokers 


unkiinwn biases were associated 


- OR - 1.44 (95% Ci'. 

1.113-2. Ill) 

with preselection process. PAH 

- retfo^pKitve swssntFnt 

- 69.9% In uirriiit s mak era vs. 

esllmaies havr limited utility and 

uf llliuns with slandard 

41.6% hi rionanuikefs 

suggest a small rlf«t idrus]K:cllvo 

Ixed i|ue3tlDiinalTE 

• Cunrnt smokrrs sought nirriiLa] 

assi£&meiit5 of illness were noi 

- ill persons were ideniifled 

attention more frequently l Inn 

verified: PAR estimate did not 

as nonsmokem (never and 

iMhartvakers [Jfi.Dvs 14.9%) bit l 

sjieclfltstlly account tin' smoking 

formei smokers) or current 

had no cllfferer- hi ■ 

. ■;/. . -f 

prevalence (34.6%) 

smokers (occasional and 

1 llne.es’ 



regular smokers] 

• Population atl ribuiHI 

' ■ *- y -sK) 



.-uuatc was J396 (I- - 

' ’ • ' 


hail: Hal ..-TO' 

• |l- ul t.2:i* i..-; fru i’iil-. » 

ril 

"!i ’ • • if 1 I*' v. I'.ii- •-..-'ii.iHun ' 

C i!)»t»k -. f bifli.- i.h \ 

•A ••.-.or.sr.'r.t'-' lh- e 

kv m-. 


:n?<i>- si?.nil 

:i ri 


■ ul ■hi.... ■ ■■■ ■ ii 

rvliu.l! at :l»: -Were - ' l*r i S 

■ ill lulls.'il 

. . 

■ffl — liri’. .1. 

lr, l- r; • 

li • J j:". :J v. i 

■ mu 


Ci.l'.-vJ -. iru« .tt'buxi 

-Ih.-t--.-. 



-1 util in u:i I-. ■* .1 r uv.it 

..diu-c.J’lT: .4* 

.-V .1 


■ i.ir-Vliig v v.,i*. 

• fvJ'.-i P, . 1 lLt:-ip i: 1 

nr il 


•-e.crrun*- J iv-.fia .-w*. 


tri- 


..: -ririK.i •->• 11) V-. .ifi1 1 

-J„- r.'l.t .r.l. ..|ni or. 

■ i A 


an .■ i ...h-iJt'i. J:c,k, J 

17: i i i : t:r- * 1?1 



ap.-liis l ull • -..-mi -l.ii.i 

- V, A J,-. |- „.. fi « ;• r.llI 



1 i ycj.-cnr. .vcr-: ■. .. 

irl,i(-.-,ns|i ;■ -slrh 




ru «i. ;J! ■ ... cik 

ll« .Vi- 


Ml ■--k “1 X 









i-j-ir.r.ck.-rt ’..ij-. .4 

: '• ' • 



- .M:, 1. ... c.:.- 

91 



■urn-,-., sr> t-.-ss. , 

'> •• ( 



■ .. . ■ f.w 

i l .r-.a-s nas IK h’.- 1 fti 

27 .i| *47> .\:i cun i’ll- 




1.1.11 -j Cl 
ucl.rr r-cs iv-ll- ly 

J ^i-a1u-' 






'Severity uf Ulnesi -.-.aa defined mild lietumed IO duty after visiting the cllnicl or 

stvtce (hospliahacd at ihe bnse or 

released ftom duty bul mi bc-drtddenl 




4JP Chapd-r 4 





The 1 kiftb ConsofatSKcs uiSmokfttg 

Table 4.4 Studies un (he association between smokii^ and the occurrence of influenza \lrus illness 

and Infection 

StuHy/inethiid 

Findings 

Cornmenls 

Fink lea ri al. 1969 

* Compared with norwhiokcrs 

Findings Were adjusted for 

Surveillance ot 1.900 male 

- hruvy smokers (a ZO ulgarwtcs / 

Important cunfoundera (e g.. 

C.fri»*l4 aftfi the 1968 Hung 

dn v) harJ 21 % more Jl/nCSw.v 

m lorvr/oo.-rjle clnn. I’pni na 1 run 

Kong A, influenza epidemic at 

and 20% mnry IkiI resl 

status); pQjiulatltm wit. Immngc- 

h South (.Hrollna military 

- Djjtil jnokerj (<20 clgarrltcs / 

nrov» by age. gender, and race: 

aiademv lirlurlrt] 

day) had 10% more lllnr.cses 

UR* Tor hfut-y v%. tipvri smokers 

- Jiarvlardli’.edquMLionnairc 

and 7% more bed resl 

tor 111 i k-ss was V 52 ani 1 foe bed 

sciulogy and virus Isolation 

• Smoking lend mi effect on severity 

rest 1.33 (based on percent ages 

- outcomes basi-d un Iritlu- 

as ini'Miiml by ml In uf Illness to 

given In the texi actual numbers 

tn/a symplunts and Ik<) ir.sl 

her) rest 

wen? difficult to determine): 


• Tbr number of cadets with 

overall conclusion lstlial clinical 

o u m Iko- of ri garefte s/day 

heniaggiutinotior inhibition |KD 

and subcllntral lllnessrx Increased 

lur*vtT rimnkt ry furmcr 

llirr.t >40 iriiftcaxitf] 

bui severity did not 

cigar«tc. pipe, or Cigar 

— III'.-:'! II rl : .1 ' ^ 


smoken.: ■ m- uukpr; 

hw •• ■ - ul' i' -t.lfc 


ofJ-20t.-ni:'i"' or 

- nil ri" *1 v well smokers were 


>20 cigarctii •' -/) 

morr likely to have titers >40 





r.nt.i-.. i- a. >ti- 

- !•: s-» rei-.a 1. Ell 

t ndings ■■ cr.- arjn*•: ri t.a 


•.:u.lm.l. .. ii".|*:i.v h;.-!l 

1 T.;ior-im ■• Mi- :int:. -IS 

1 ,.l -US U...I--I.IS ^ J;,... 

- Wl-ll .•- l.l.k. tsiLl-lhplin li •• 

r..- 


•■•-.m; s.->J .V ;h ,u-- n . : :;.if. t> 

■ »i.: - ii 1 ! . • 


- ‘-iiM-kn > • :a■ n« -i aifilsi-K 



: u - : I.r-.u w, 

-.OI lM-.IL- it Wl h-h-oW. h - 


pJI-fl r»l. i • -Ji >,'■'1 

a(r VI N"'! i-. a .-AH 



. nr-si'ierii v.-.ili uv.r'itrr.- 1 Itr.i time 


■IS llh' -41 l. -swl M 1 

. • at liigi" at n» if ''J-'l • 


- 1 -.rmki-is itihl lilf.h '1 '..teta u» 



.It 1 -fi'iuustll u.-n-i -.n 

vpi.1rn.l- ji-.ijvii.-.i .urj n Ivi 


■»j'i j>-: j naa Imui ■ i -.p.sm-.s 

UCU > n-a|i:.i.rH^ Ilnt-.V-.s 


M \M-.. nation »"l. , aiittgiti 


■• • • z ; • - 

1 '• j .«vBrci«atlon tivu: * 


■OR-Odd*ialio. 





f?np):a!ory r>ise>*u 429 


T obit: 4.4 Cnnllrtue d 


T7i« Hfjtlfh tsjrvwjuenrej nl SmMng 

Study/method 

Findings 

Cuinments 

Pwbtl and Friedman 1885b 

* Smokers „( low-tar VS. fl1gfl-<ar 

No effects were seen for die 

Si rail fieri random sample ol 

yield cigarette; had no under 


smokers and simple random 

lying COVD: other findings 

|nry tnl<KUonS (bvefftiUOMi! 

sample of never smokers fmm 

included 


current lorger stuily bnsnl unn 

OR (pm-uniunw/mnuerir'a) = 

unaivses weic srijusit-d fnr age, 


0.9/5 m B decrease In tar (95% 


orgHiiixilltiiiila!^han> 4.fil0 

Cl. m-10) 

clgarettcs/HBy; rhe use of 

current smokers and 2.1)35 

- cffisls were not seen In 

rorvstfnrlardlzed medical refolds 

never smokers IG.646) enrolled 

smokers of a slnftfe brand 

Is a serious limitation: age distil- 


• Sinnfc m ol low- tar yield 

button was rml provided 


dgureti rii vs never smokers 

- itaiMkrrdlzed quest iuru/alre 

- OR (pncmtidnta/influiMuaji 


for tobacco iar vield was 

1.7 CJ. 1.9-3.0) 


based on thn 16711 Krvfc-nil 

- no cunt/ol far underlying 


Trade Commission re[!url 

COPD 


- medical -~."ird nviews 
nutrome - -■ ■ tc bas-d •>»> 
aciltC rt-spliatory d ■ 
pncumunla/lnriuri .- - ■■-I 
cliruulc nhsIrijrH vp pulma 

mrytiiy-' . -I l.i 



C n i j' ’,1 Tv );-L-1 

♦ VI s.L.-.'-i -1 ... IN , 


L'uuT- Ttiri. ;• ;<»■». ,r.|.-r. I 

• ini 1 l I." I-, h- 'r.-'i.T. -j 

.._r-| , ., .j-,, 

irialdi iii.i i • ini' tic 

.. m .. 

A-.-.-.-r. -. l.-,„.ri -.j- I .. 

in persore " ctl.’ Voa.v Ii i. 


: -- 1 . , .1-. .. ,...., I. 

' SI general meu.lwsl pta/i i -.n 

■ r :-ipd i-iu.uic :i» i.,.: i 


the Netherlands during n. ■ 

e-f ir.-':ii...|-| I.■ Jinl-M •v|.i 


• 1991^1392inr,i. rr.-.i.BjK. - 

lnei -,1 | 


• a quCSliti i:iiiii".-r«4 n-j-1 it. 

veh i 'in--. Ill’ll 1 .v »| p— j:: ? - ■ 11 *' 


nbluin .‘n.r-+.:itg hlstc n. urn 

*. l.i t>* 1 Ii- i.v .<1 * r ■ -1 r.,. | . \ 


cncirrrenrrl nf Infitter -i 

."..i> i:nr i -i-.ii-. .- 1... ■... u . i 


- 321 smokers HI-1 1 'i5i 

.1 ■ h ...... r ,. 


njwwjnt*pw vj'.r- ■ i-;. r-. 

-... , .....i, .. . 


rtzed as none, light (I - i 

r i..: 1- ■■ il u ;i-ii' 


cigaretkai/duv), mdd'-u't' 1 

i.l--. i- ., ( ,, v , ... 


|)0 19eigBtTtlm/'iia; i i?i- 

!/■ .11j■ h- - rri.klrig li*ve:; 


heavy (i20 clgarel l <et /day) 

■ I.Hr? 1 li-.Si- f.-. "p.il-i 


- -'tttology 

i -ks . .i i [ if :e- lr 

in Ij|. :;v 'ju kii.j. |-i..|. 



nrk DP.S,. a v -„,rer.. 







Rrsputrtjry Dfciasre 4.Y2 


Sutrcej Cwimls Rupert 

ld7 la: Kartt and Leblush 1W1; Kark ct si. 1962}. An 
attributable risk of 31.2 percent (95 percent confidence 
interval |CJ), 1fi.5--W.il was reported fnr cllntcal in¬ 
fluenza in U.S. male military recruits In a closed out¬ 
break environment (Kark M al. I9R2) Ttie <Jntn Tor llit: 
severity of ait illness are (ess dear, until similes of 
young, healthy persons providing conflicting results 
(Table 4.4) <FMklesK«J. 1069; Kark «al. I9S2; The 
evidence on smoking end tnfluenza-llke Illnesses in 
older popula lions tv even imirr limited. A rantlumi-stnS. 
placcbu-conliulleil Dutch trial of lufluercra v aerifies In 
jimonH aged fid yean- and older (Cruijff cl al. 1999) 
did not show an Imxrnsr tn rlInitial disease amting 
smokers, hut did show an Increase In asymptomatic 
(by Mvolrgy) Infeejinns in tmokert in llui platflw »ftn 
of the trial (the odds ratio |ORl adjusted for age. gen¬ 
der. and an underlying risk group - 1.61 |95 percent 
Cl. 0.91-2.831)- A study of udults luge dbirtbullun nut 
given} from a herShnuiiilcmiKCOrj^uibsliiin in liter 
United Stales found an increased OR fnr u physician/ 
nurse practitioner visit/nr /mennKinta'iiiflui-n«a {on 

riisdnn inn matte) among smnlcen uf hlgh-lar cigarettes 

compared with low-tar cigarette smokers [Table 4.4) 
(Petlrtl imd Friedman ISOSb). Unfortunately, the study 
depended on a medical record review of practitioner 
diagnoses, with mi criteria In the report as to hnw the 
■ pneumonia/ Influenza* diagnosis was assigned. With - 
out these criteria, ft Is rillficutL lo interpret the OR of 
1.7 (95 percent U, 1.0-3.01 fat the occurrence or Illness 
In smokers of Jotv-lorcIgm-cKm compared wriib nart- 
stnok.cis. since ihlj analysis was nol adjusted fnr the 
jinarH L- i>f COPO In the smokers. 

Wheiher smokers have an increased risk of in- 
fechun with inflirenza viruses In contrast to more of¬ 
ten having a clinically recognizable illntws remains 
clouded A vtudvof healthy U S. military cadet* found 
evidence of increased ttiymptomal k lnferllons among 
smukrts In ad till ion to a larger percentage of smokers 
wIlIi high hemnggfutfnation Inhibition (HI) tilers 
|*1 40) to Influenza A (Fmklca et aj. ]069.1971a). As a 
group. hrjwevFT. HI smokers tended <o tiave Jt/wer HI 
titers to Influenza A s than ill lifetime nonamukerx, af¬ 
ter adjusting for tlx- effects ofl lines* and vac-tin* linn 
status. [|1 smokers also hail higtrcr birrs to Influenza B 
but poorer responses to vstet Itihi tun with influenza B 
antigen. Overall responses luvmrlnation with Inllu- 

'■nca A ami B antigens did not differ among various 
smoking groups and lifetime nonsmnken. However, 
smoker 1 . Iiad n decresspii persistence or antibody at a 
uric-year follow-up evaluation. In the Dutch study of 
persons aged GO years or older (CruljfTel al. 15219). 
smoking status Was Inversely ref a led to (hr? like II- 
hmrf of a serologic Infeuiluu among those who were 
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vaccinated- -possibly because smokers develop a 
better immunologic protection after vaccination than 
nuramcjkcrs '-but showed u direct relationship In those 
who received a placebo (Table 1.4). Their; findings do 
not suggest that smokers are less responsive to the ben¬ 
eficial effeci* of1nfluen73 van!nation, al fi«tcc in the 
elderly. 

Pnt cun or. la turd Infections with Pathogens 
(hat Infect the lower RespJratnry Tract 

Several well-designed and well-executed L'.S. 
popiilHtlon-hasprl studies havr provided rvldenrc ol 
a link between cigarette smoking and atule lower res- 
piramry m Infant Ions (l ahle 4 5). A population 
based, ease-control study uTZOScases i»rcornu)unitv- 
acquircti pneumonia fAIrnimll ei »l I&Mh Lj r.-ptnW 
un attributable risk of 23.0 percent (95 percent. Cl. 
.7 .1-42.7) Furtt hlsltiry (deser »making An exposure- 
response relationship bap»d op the number l> f c lga- 
mtw smokerl per day v-tu obst* ved 1 j> lorrm-ismuk - 
ers. who bad an adjusted OR close to that of cun cm 

Smokers of 10 In 20 dgattllcsjur duy (Talik; 4.1). The 
Criitmfirf DixraSC Con tin I arid PrevrnUtm spnnwiroc) 
u mwoninil slurly of Invasive pneumococcal disease 
based on a population surveillance system (Nurmi n 
al. 20001 Although the number of Cases tor which 
pneumonia was tin* underlying sourre of the Invasive 
disease wai nnl glvrn. pneumonia is likely to have 
beer the main diagnosis fn the 21* (out of a total 
sample of 228) caws In patients with bacteremia. Tlu: 
population ouributablc risk estimate fur .smoking »n 
51 percent (nods were glwti). compared with 14 per¬ 
cent for chronic illnesses. The nurixnj estimated I hat 
letliii ijig the prevalence of smoking to 15 percent 
am°PR persons agej pj Hueugh 64 years wiiuld (in ¬ 
vent 4.000 cases per year uf Invasive pucumutoctal 
disease in (he United States Of |iartir.nlar interest jn 
this study was the observation that alter in years of 
&iinking iIMShIIijh. Ilii! risk nl Invasive pneumocnecal 
eff cease reached that of mnsmokecs. 

Sernlugir evidence ol Infection with fjiiatn’.-di-r 
jineumnma* IT- pnftirxcrtWc) was evaluated in u sample 
from the European Respiratory Health Survey (Table 

1.5) |Fcrr?rlci al, 2000), Tlif adjureJOR as evultmt.i* 
of recent Inrocthm (IgC, nter >5i2nr l R M «t« *]S) 
with C jtneiininriMe in smokers compared with nun 
smokers was 3 51 (95 percent Cl. 1.26-9.671. Finally a 
That; he [1. LflSe-cinftrol study nf toromunlly-acquired 
in led urns wit h Lpgbrtclla pneumophila was cavclcd «ui 
with cases derived trom a prospective pneumonia sur¬ 
veillance system Irl the Unbed States (Talile 4 5) (Straus 
ft al. 19S5). Ilia univariate OR for Infi-ctlnn in current 
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Source: https://www.industrydocuments.ucsf.edu/docs/tkmj0001 
















TTlr Health tlnrtwf ijpotps of Snjnfcl^g 

smokers compared with nonsmoken was 175 (95 per¬ 
cent Cl 2.27-6.17). However, lira multivariable logis¬ 
tic regression model, an effect from current smoking 
was observed only in UiunC patient with no evidence 
of an underlying disease (UK - 7.49 |95 pcrccnl Cl, 
3.27-1717H. 

A Study of Finn bill Lwins let] 7.ygohki<») discor¬ 
dant for smoking reporled that male current and 
former smnkpnt were more |ike|v In have evidence of 
ongoing infoci inns with C. prrtirainiar (IgA lller v4Q) 
than tlielv male mins who had never smoked (Table 

4 .5) {vun Herrzen ec al. lSUi!i,S). Antlgcn-speciflc lym- 
pliuiyli! responses ft» C. pnnireonliw. blit not ro Olher 

ChJanivdia antigens. also were decreased In the male 

snuihcis (von Htrlmi el al 199flb) Nn dTwts were 
observed In femafe twins. The authors fnrer peered the 
lympluxiylr data us lie lug Lunustnu with Th'2 skew¬ 
ing of Hit immune response In males. The Render dif¬ 
ferences In these res ponses are not 'XplAHiftl. 

Data From several different types of studies have 
sngge.sii’il a link hrtwrrn sinaking and Infection wllh 
iVfycobactenurr tuberculosis (Table 4.5). A study of one 
million deaths from 1988-1990 in 98 urban and rural 
areas of China estimated that 11.3 pern-til nf deaths 
from tuberculosis could he attributed to smoking 
(Tabic- 4.5) (Liu el ul. 1998) Exposurr-n-spiiisr 

Tabic 4.5 Studies in thu aswieialliir between smoking and the OCCUrrCftCC Of pcicuuurnln mnd infection 
wilti pathogens that infix! die lower respiratory tract 

Study/nrethod 

Findings 

Comments 

Pnjiul at top-based cam pica 

Straus el al. 1996 

Cases (|| = 1(G) of tllllllriunlly- 
at 11 III red fj^gHiraiJta Identified 

BS par! of a pmsj>n:l ivr 
pneumonia surveillance from 
15 hospitals in 2 Ohio counties 
fmn> December 1980 October 
1392 

- < asm were matched to 

2 hospital controls (by 
gender, ugp. hwI underlying 
disease} 

s 1 UldardJml <) ur.il ii 11 ■■ m ire 
standardized home survev 

• Univariate OR'for current None 

smoking. 3.75 (95% Cl 1 . Z Z7 

R 17) compared with nonsmokers 

- OB-2.21 [95%Cl, 151-3 21)/ 
packs/’day 

• In multi Varlabk- mm hi Is smoking 
had an effect only in cates without 
an underlying disease 

- fldl'M.r-xJ OR = 7.49(95% Cl. 

3.L.' 17.17) 
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Table 4.5 Continued 




Study/methoc 

Findings 

CnmmtnK 



Population based \mnpki 



Liu Hal. 1999 

* 11.3% of tuberculosis deaths In 

Small subsample (O validate 

Study of smoking histories for 

men were attributed In smiAIng: 

smiling histories by spouses 

1 million persons who died 

28% in women (smoking 

(mayor snur 

ee of tlatel 

between 1386 and 1938. in98 

prevalence was wiry law In 



iuban arid rural ureas lei 

wnmen) 



China 

■ Exposure-response relationship. 



- smoking historic* were 

based on the number ol clga 



obtained from next ofkln 

rettes-'day hi both urban Mid 



and friends (rural only) 

rural environments tor urban 



- smoking histories were 

male smokers vs. nonxniokcr.s 



available only up to 1980 

- risk ratios for 1-19. 20. >20 



- deaths were Identified 

ctgarefCeB/riay - 1.24. 1.48. 



from death eeirificatcs and 

and 2.03. mspecllvelv 



mi dical record reviews 
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- risk ratios for urban male 
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7he 1 fraJe/l Canse^uemiS of Smakirig 

Tho evidence Ii Less clear ax In whelhec Ibj- risk Finally, du-avullabk dal* tk> no*, provuk o bask 

associated wllh smoking varies for lower versus up- lor identifying subgroups particularly susceptible lo 

pci respiratory infection*. In studies IL-Jinrl lug an ihe smnklng-lnrliicecl risks of unite respiratory III- 

Cxccss incidence of lower resplra [my infection*, infrrc- zmtkmkc. Siudie.y of HfV-InTruleil persons suggest (hat 

(tuns tended lo lie In Uii: Ii envies i smokers. Studies tfw incremenial Incidence of disease Is similar to that 

of rplUipry populations have produced c.onfikiing in nun III V-in reeled people, One study did provide 

nuiulLv A single study of persons aged 60 years or evidence that, the etteus of smoking on acute cespica- 

oldtrr (Nichob.on ei al. I99fi) inrilcfiwnl thar smokers locy Ullimses might be gn.-atcsi In ihtisti inrtsi severely 

were- nuirc: likely than rinnsmokers to have a cumpii- immunocompromised (Hlrschtlck el bl. 1995). 

Calrd LRI. 

Table 4.7 Sludicson the association between smoking arid the orrurmice of acute respiratory Infections In 
persons with human Immunodeficiency virus (HIV 1 ) infection 

Study.'method 

Tlndings Comments 

Nlrnian ec aL 1903 

84 cases at HIV infcctluu (rum 
a pool of Slfi rases in t.ondon 
England, who were assessed 
from I9B6-190] bring! |hc 
■ inset of acquired lmmuno 
tlefkilency symlromo (AIDS). 
f«tc progressioiv timt to AIDS « 
relation m smoking habits 

- retrospective su*csxm<-ril of 
medical rmutli 

- notttl ai ii lari 1 1 ZMl prrlndlc 
follow-up 

• Median rime nf progression, to A major prublem is ihe lack nr 

AIDS from 1 liv tnleclion wasB.17 data un the duration ci Infrdiun 

months fui xmoken vs. U.5 before i(ie first ([[V tesl; rir^HJt* 

monihs for nonsmoker* enutd sU be due (u lunger dura- 

mediun lime m Pimenwystn non of infection in smaken. nD 

aujiiii piKummilx (PCP)anxHi data were given on CD4 courts 

was 9 months for smok^n vs. lfi 
nu-.Tiihs for iwintrmoktTS IslgTilfi- 
rani hy Jog rank test) 

- smoking had no effect on onset 
lime to iiun-PCP AIDS 

♦ Distribution of stages at prrsenta- 
llnn was similar tbi smokers uixi 
"OTVsmrkets 

: HU vduldt el al ,s!U 

Cohort of 1.139''Hr» |»- • :!»•■ 
and 187 HJV-negailve pan ., 
pantr fer-tiL r:iif;fr.'r.r : -■•■•I. 
<Sanri«iv« . V« 

1 • <. Dr . • i. 

• i-i-i ‘J -Aiari I' .-- |e-i.pi ii 

fir II ! Jrcejlllr 1 Ij'fi |-l-:i| .- 

• .MraUi.ii-1 ■ r;m-Imv :ir:.; h u;k. r>u -• .-Ur. - 

ing for :i=i-i ^.egf>» • -V'l mil? i»a, 1.4 ; ibr-.Ct. 

),-• uhiiadsi r..:uw . p-vj.Iilh- 

- iv.ncir.4iKs ^•Ji.i-i 1-4 i-.is-n 

: ’ --.lidarfl iuni< *••)> »m- 

' .used for .c.iluaiinn. hi. 

. follow-up 

- Outcomr- i.-i . | p.'iirw 

nlabasc-i Iinri |.ilin- ■ • •: 1 • 
imrikingclass'f' ^ im.v ■ u 

;■' f ~ ,v ' ‘ 1r - 7: ' 

"Cl » Confidence Interval. 

'Cikuletmn ti hvovi on din avajl.ilih 
persiiii[s| per unit of rime. In this ■ 

J l •" 1 Is cnly »ppr<wini.ve, ilrt • j-. tuoi ^rson-dme data (each 
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Sujgunc GfnoaJ'a Reput 

Toblc 4.7 Continued 

Soidyimcihixl 

Findings 

Comments 

Bum$ al. 1996 

• Then’ urn nn overall uxsoclalinn nf 

A cureful el tempi was unile ID 

Observarinnal (ohart of 3.721 

smuklng wllh respbolmy iliwaw 

Identify cixifounders (CD4 mum. 

HIV-positive persons, from 
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ulherdruRS, diewtpy, previous 
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network In 1J U.5. cities. 

risk of bacterial pneumonia com- 

functional slaiui.): tliPt’fTw ts of 
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pared with never smokers 

changes In sriuikirig IreliHvkirS 

1991) November 1902 

- adjusted relative hazard (RI l) of 

over the follow-up r rr,,} ^ wfre 

- ill wllh baseline CD4 
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not studied: 25 conditions were 

nsessuremmls 
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evaluated with ihe KM or smirk- 

- sisnrlflrd'zcti dam rolIrt. 
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aoo/mm 1 

cry|iliimr:ra] Irifc-Ctluil*) 
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CllAClusIlin 

] The evident:': ksumrkrot in infers caus&l relation■ 
ship between sniuVing and acme resplimury ill¬ 
nesses. Including pneumonia. In persons without 
underlying smoking related cl ironic ntminrcilvt- 
lung dlsoa.se. 

Implications 

There are iiumcruus Mud If* providing popula¬ 
tion allrIbutaliln risk ewlmatcs of ihe offer, is of smok¬ 
ing on re spiral. i • ‘llriea ni a comes (Table 4.S) Two of 
tiltswt'sii mails- ■ •••. i nired general^ ability because 
the ■ i-?■ iv ii loH military populatin'[Kark 
nm-L i u--ls !■ i» *: >. iksial.I! Xj Dwcstimaje hawd 
nn • i-. vmnfinvi incuiiHuriiTbl dls- 

•■w ' uirtif ii J.-'i' in.!.:i i:j,"-j- <ful. Ix-causc It 

h». • i-nsssunmiicl. i in in-of Hi' casea.studied 
rhoilisiweoriginated In the rexplratrwy Irma Although 
this assumption Is reasonable given the particular 
bscierhim. nodule nn lliLs point were given. Nonelhe- 

lrss, the 51 pcrcenl rstimutc Indicates a large coniri- 
liullon to diM’Hxe burden Iti the populations sluribwj. 
Tlii: remaining rcTlmatrs In Table 4 8 unit Ik mtribui- 
hIiIk fiiMilrins for smokers. Excluding the n.tlniatf wllh 
Ok Including 1. es lima U s rangerl Irom 19 tn 63 per- 
erm. Because I he various estimates are based on inci¬ 
dent r density data as well as on cumulative IncidtTicP 
datA. Il Is not fKiMthln in give 5 unifying inter pi fU> 
u«n (tnlologlc m earw Irani on) Tor all or [)i! estimates 
(Cnvnlaiitj anil Robin* 19B8) However.considering 
all Of these estimates as "excess' cases (Greenland 
lf!99) of Hnlie respiratory Illness jxiiviiic* a maximum 
estimate uf the excess burden that smoking imposes 
«m the occurrence (if these illnesses. In most cases, the 
estlniflleil amount or excess Cases )s greater ItlJI 2D 
percent. 

from a public health standpolm. an argument 

rmild he made- dial additional studies on ih c bruad 

tjncNilnn of smoking and acuic rwpiMittry Illness art 

not ut-rdcri. Ilosvever. similes to assess the ecorrJiiuc 
and stria! Impacts of ihl&axxoctuIon may stilt be use¬ 
ful. particularly If they establish common definitions 
ol and criteria for acute respiratory conditions ami 
smoking status. Ideally, these Studies should provide 
data dMailing Current ainuking patterns and smoking 
psmetns lot the flvit years before tfic study Using open 
populations lu [Ira! studies should r»wkc estimate* uf 
both jitipulurlon and smoking altrihulalile Imalonc 
possible, Such studies must lie large enough to pro¬ 
vide precise estimate! of these fraction* and to take 
into account wlulirvct tiinfoundwt may be relevant. 
Small Studies are not likely to be useful. NhIIihuI 
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studies, such as the National Health and Nutrition 
Examination Survey, would be an Ideal venue for 
ad dressing these cd mjionents. 

Finally, in the conirxi ol hi'ullh rare services, 
health care piuvltlera need to make all smokers aware 
of (he i n ip licallons of I hese ilutn for Ihelr healt h. The 
cfTrcts of smoking on the incidence of ac ule resplra 
lory iltHeaici. should be included In ill health care 
mt SSHyr s to Xniiiknrs. 

Acute Respiratory Infections 
In Persons with Chronic Obstructive 
Pulmonary Disease and Asthma 

Fpldcmlologic Evidence 

The population based Tcc.um.wb study was one 
of the mc«t extensive rpidcmir.logic investigations 
examining the effects of clgarroe smoking an acute 
respiratory Infections In persons with and without 
chronic lung disease In the United States (Motuo n a). 
1975: Montu and Ross 1977.1978). This muluy ear study 
recruited several stratified random samples of faml 
lies. During a one-year period. people panic! piled In 
weekly telephone Interview* lu identify prospectively 
the occuit lii'.c tif an acme resplra[dry Illness. Each 
par tlcipuTic aL.ii underwenr serial clinical, *plremet nc, 
usvi semlngki puamin vtons TWodtHollmiw of an node 
respiratory infection were used: self-reported acute 
respiratory symptoms and serology (a fourfold rise 
In serum antibody titer uiselecli.il respiratory palho- 
gens). 

The observed assntlarirm between current smok¬ 
ing asid self-wpuriert unnt respiratory infections was 
addressed in a scries t>r study reports (Table 4.9). The 
Small sample sizes tn subgroups resulted in wide Ox, 
Complicullng Liter interpretation af results. However, 
smoking has been associated wllh an increased risk 
fur .several indexes or Illness: acute respiratory infec¬ 
tions in healthy men. based c.n both self-re pined and 
serologic evidence of Infection (Manlo vt ui. 1975); se¬ 
rologic « vide nee of respiratory infections in women 
with or without chronic bronchitis (Monioanri Ross 
iDTfll; and uuultt self-re ported lower respiratory tract 
infections in men. especially in tlmse wllh chronic 
liKWhttH (Mentis !md Roc 1577). However, not all of 
[be analyses found Smoking lo be associated with a 
higher risk of anile respiratory Infections In persons 
with chronic bronchitis ITahle 4,9). 

lu the Trcumseh study. CUPD. as Indicated by 
chrucilc bronchitis or pulmonary function Impairment, 
was Itself associated with a greater risk of developing 
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Table 4 8 Esi Unites of attributable risk fractions for smoking and acute respiratory illness (ARE) in persons 
without chronic obstructive pulmonary disease 


Study 

Population 

Type (irdskesilmatr* 

Estlmaic ( 95 % CT) 

Parnell c al. 1966 

« Incidence data from student nurses 

• Acmbutable fraction 
oBARI 

- upper rcspiratorv illness (URI) 

- lnwrr rrspl rat i. illm i. 'LrM 

iev. ... 1 , 32 - 44 ) 

-.si-f.z 1 

klr.'x.ujttu. 1 M 'li 

« N.-iLiJ l-jciU 4 . :.:i.i-.l 

|cl+ ■ <Jai^ 

- i nr 

ii.P x . ' 

- : n . -. fjli.-i l'. i-p ia.M : 1 1.1 


IT-..* . -1 I "i 

k.:k HI.: |j !.|iiih: 9 M 

n.:nlJcr/d:i uv rrrjuilv 


1 1 ». .' 77 ." 1 . • r , 1 . .-I 

Kuril nl ..-ii-.-' 

• M.'j mllh'rv iv inn 

. !uV. 

r-\ .t i i > « 7 j) 

-•- 37 . 9 ) 

:■:;* < i li-'.-ttl] 

F -l»e(l i.l |-l:lA 

• I.M *!»: v:r.i. S',.i:l-r!n : 
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- Car.' mil. 1 ... 
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Nuuriiel ul. 2000 

• Population surveillance 

* Investve pneumocuctal disease 

PAR 

'■.< -Clgiven) 


'All terms used, except *niribiiraMi> fraction." arc (hose uf ihe author of (he specific unity Estimates 1 abeletf "attributable 
frartlorT wererAirulatcdunly fltun studln lliat provided enmplete riirafmmcteArt^' definedsnuu« papulation*lit 
»fln loon row me ler.i primary data. 

•ct - Corfidence interval 
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Sirif-repoitttd ARl 

* Persons wllh CH 

- heavy smoking vx iionr. (1H0 

- moth-rate smoking vs non©: 0 78 

* Persons wtihoul CB 

- heavy smoking vs. none: (1.81 
modcr me smoking vs. none: 082 

Sc-roluglc definition of ARI.rnrrcru smokers vs. 
nonsninkiin 

* Persons with CB: I "-I "V < I j 4 : - . -1 

* Pcr,Mins wJtlwut CH 4 ■ I i i- 1 :• i 

- Boil, groups (mml] I r r -X • I H, J I 


bronchllis tn ariioxlr.lllln »ra placebo. Smoking 

hhmry wm not r*pon«i. Cased on blinded ph yslcian 
Kssvssnicms. there were no dllTcrenciis In cllnkal .mi¬ 
ff imes he! Ween the amuxii Him (63 percent) or placebo 
(64 prrtc-ni) groups after .right days. Although peak 
expii amry Hiiw* improved i" all patients, there were 
no dlffrroiKe* brlWmri (he groups. 

TTww sludles are limited by a small sample &\-m 
ami luw statistical power, which likely reduced the 
ability rn drir-ri antibiotic efficacy. One study oflm*. 
pUallzcLj pailents included pailents with nuiiographii: 
infiltrates. suggesting p™\un>.»iia (Elmes «»V \965): 
Oihcr siudios uf input irnls illil not explicitly exclude 
persons Wllh pneumonia (Tctrrspn et al. 1967: Pines et 
al. 1 Inclusion nf pfltlrnts with pneumonia would 
llki i; inflate die apparent dllcaty of antllilotics In 
am " 1 OPO exacerbations Although most patterns 
will, vliri n ■ i ironi hIt)5 have smoked cigarettes. mwl 
studies di . it report smoking histories (times ct ail. 
1957. iSfiT; r-:r r. - 18GO; Fear and td Wards 1962: 
Polo ns. : J !• 1 ? • ICS Pt al. 1972: Nicotra it hI. 1982: 

And is ■ ii I’ ; Jorgensen ct al. 1932). Gvcnlf 
llicef' : n :■ 'antibiotics were to suggest [list small, 
lug pin; > I'jsiil role in acute bacterial infrcUunn, 
n.uir of tins studies separated remote effects from 

imnr. ’' « effects of cigarette smoking tm the ii«.k of 
Infill'. '. Remote cl feet* 111 smoking un acute rexplra- 
l"ry i-r-"' Ions are ihose mediated through cl ironic 
aft-way oltstiucflon. mucous hyper-accretion, anil »m- 
paired mucociliaryck-antncv;immediate effectsarc the 
alteration of Immurm and Inflammatory function* 
(L'SDHHS 1990) 


The Hc&H l?onsnjupjin“x ufSmnhng 

The I imitations uf low study power were ad¬ 
dressed liy a mclu. analyst that combined 11 of the 
ra.iuluiYiVZ.rd r unit tilled trial* fl-Ymt* rl al. I (157. Iilf.fr. 
Bi rry n ul. I960; Fear and Edwards 1982: Petersen et 
al. IBH7: Pines et al. I90B, 1972; Nfcorra Cl nl 1982: 
Anthnnlsen o? al. J$97; JprgenKn el al. 1992; Sachs Ct 
nl. 1995). Because the studies used many different out¬ 
come measures, Saint and colleagues (1995) odtulxied 
a standardized effect slr.c. The overall Nummary effect 
i)>r, wFiii h was the diffemce between mean outcomes 
in the antibiotic and placebo groups divided by [tie 
pooled standard deviation. wusflJZ <9!> percent CT, 
HWll-M), Indicating a small benefit from antibiotics. 
Combining the Six trials that mi-usurcd puek expira¬ 
tory how rates yielded a summary Improvement, of 
10.75 liters per minute with antibiotic treatments (95 
percent Cl. 4.96-1G.54 Iiil*i spur minute). 

Obst-rvniiunal data also support the efficacy of 
Snllbibtlcs In treating at:Uhr exacerbaiions of COPD. 
A norirandomlxed clinical trial examined ibe efficacy 
of ix-faclor in 106 outpatients with acute exacerbations 
of chronic bronchitis (Cizuibt et aJ- 1991). In Ihls trial 
nil patient* were current cigarette smokers. MU po 

(rnlially pathogenic bacteria were Isolated from ihe 
sputum of most participants. On (he bisln of clinical 
examinations. the majority of patients were coradi Wed 
to be cured (75.5 pr-rrenO ur improved (17 percent). 
There Was no significant change in pulmonary func¬ 
tion. A major limitation of this trial Is the absence of a 
plarebo control group. Taken together vrllh random- 
Iwd trial*, [his trial suggests ihe efficacy ul dntlbltitle; 
for current smokers with acute exacerbations of chronic 
bronchitis 

A cohort Nludy examined 173 patients who had 
362 t-mcrgi-ruy dcjixrrmrm visits fnr acute exacerba¬ 
tions of CDPO during an 18-month period (Adams ct 
ul. 2UD0). For patients in he Included, (he investigators 
required evidence of airway obstruction Vprlfkd by 
pulmonary function testing during the previous three 
yttar*. Of l .754 patlcru visits to the emergency depart¬ 
ment for an acuta OOPD exacerbation. 1.35Z wen- m- 
chitted Tti? most common reason for exclusion wax 
nu record (if recent pulmnnary Junction testing (1.122 
visits). Although antibiotics were prescribed pi rferen- 
H"Uy to pattern* with more severe cxaceiballon* anti- 
biotic administration was ossi - • I ••. jth a lower pru- 

ponlonof rrcurremomei-gcm • | . -• -h-h .',5 dur¬ 

ing die ensiling 14 days (lil perccti 1 •fn-. credit, 
p <0.001), Active cigarette smokit c r.:i. iv. elated 
with a RfC-dliT risk oTrelapse (OF - AAr, [9b percent 
Cl, 2 09-lfl I3|J. which suggests thaismokltig may 
increase dm severity of an acute exacerbation. Selec- 
Uon bias. Introduced by excluding many emergency 


Rcsplnlory CWxas 4X- 


liinfWI Omni 1 1 Itfyirl 


Table. 4.10 Studies an the association between srrioldng, chronic obstructive puldiunary disease, and iltc risk 
of acute respiratory iiliwss (AW)—Result* from the Tecumseh Study 

Retalive riJt (RR) and mnfldcnu! Interval (Cl)* 

Study Men _ Women_ 

MOntP and Ros* *977 Total ARI reported) Total ARI (wlf-reporti’rl) 

■ (Jhronlcbronchitis (CB) vs. none: 1.44 • CB vs. none: 1.1 



Lower respiratory Illness (LRD (sel/-rcported| LRI (sclf-ifpe:t' 

• Clvi-rn.'- -x. » CB v*. itotii 1 



I U A Rl (■ l J lepn d) 




'WiaAitve iibivi'ain* caWxteiievi hXrbr^ ri i Kd.Cr' k|rrliJ • 1 .'. •vUimi. CuiibxWinxr wWer'-iatb •■•“.v Vvlrvi'c 

data in the p ub Ik niton Were xvaflahlr 

'Clf,.' ■. m 1 noking was assessed 3 limesdurtug the s-. . • or No smoking was assigned a store afO; smef 1 e pack/ 

fix; - 1 park bur e|,5 parka/day v 2; and 21. Spa*-* *.vv «.7. A pjrnmaiyarnre wmrrrated bynrlding 1 1 li virtue I 

iron- 1 1 ig the summary score. 0 - oonsmoklnfi. 1 - gm smnklng, 4-D - moderate smoking, and 7-s - heavy «mok- 

'FEV, - Forced expiratory Yulunw in t second. 

*Seic4oglc deflnlrlor r S an arut* Infection ■ a d-fold rise In serum antibody tiler ro rrspfrainry synryrlal virus. partfindueTixa 

virus type S. Influenza A vtn.s, influmtii B vlnu, ur knnpliilus Iriflue/lilr, 


department visits by patients without rerent pulmo¬ 
nary function testing, limit* any conclusions tawf on 
this study. 

Prevention nfCOPD Eunrhatliin.Siniiumin-d 
trials of aimblollc prophylaxis In patlenu with COPD. 
conducted mostly In the 1950s and ] 98Us, provide evi¬ 
dence: on cigarette smoking and the risk of 
respiratory infections lit persons with chronic lung dis¬ 
ease If dun. indicate that antibiotics could prevent 
exacerbations of COED, the Indication would be that 
bacterial inli-ninn play* n rule in COPD iMutcC/biillmi. 
Because sniuV.lrtg Is llie principal cause nf COPD, 
smoking would than have been shown to act on th* 
caujaJ pathway to acute bacterial respiratory Infections 
In this patlc nt group. 


<54 Chapter 4 


Placebo-controlled, rand utilized clinical trials 
have lest - ■' a variety nf mi I thin I In*, including Irtrany- 
rlinc pr--1 iMrrt "r‘f'-namlde.s. hik! combbuiCion agi-utx 

ad mi. • - 1 - ■ - I ‘ -1 - --- i -1 i 2ft mi mills, with Crc-otfiHill 
InTnt»lmils • •-Hi 1 tn fi rv 1 ’Itsibiring lhn w\m«t 
month* ■ I runt 1 Buchanan Cl al. I95fl; 

CherniArk Mai. >»: Franns and Spuvr i960: Pindir 
et aL I9f . Davis j|. 1961. 1965: Francis ei a I I9RI; 
Jubuscoi d 1361. M)U9: Pcai and Edwards 19G2 
Medical I rscsrch Council 1966: Pines 1967: Lllpporl 
al. 1987) i 'nly three trials repuned stiKrklng status: 
7S1 In 95 perernt cvci smoked, and 29 to 79 percent were 
current smokers (Medical Res parch Cnurinl 1966: 
Johnston clai. 1863: Lllppoctal. 1987). 


Tlif Hra/tl; rmisixjnrewjot Snwhng 


Of ilie various study outcomes examined, pre¬ 
ventive unribioiio have Jrmunxl rated the mast con 
slstenr cffkacy In reducing missed workdays among 
{mesons w^h elicitnk bcnnctiiiis frabhi 4.12). hi iwd 
early large-scale, well-conducted clinical trials, Fiiuirl* 
and Sjilrnr (1960) and Francis and colleague (1961) 
demn net rated Thai the prophylactic administration of 
Ittlracycline decreased tin: number nf Inst workdays 
by aboui 50 percent. The bene Ills of penicillin were 
loss clear A later clinical trial conducted by the Mcdb 
cal Riixpnrch Council (l£*tj) of Croat Britain also aug- 
Re.sted that uxylijliAcycllne reduced the duration of 
mlsss'd workdays (22 porrrnt induction. 85 piTCcm Of, 
55 yorcont reducilon. U> 4 percent Uwceaie. l*it tlw C4 
did nut nxclude a lack of benefit). Smaller nr lex* well 
controlled trialssugge.slI'd that Hnilbbuicprophylaxis 
reduiocl losiwvrkilnys (Plrdlc et al. 196(1: Jolmxtunct 
aL J961. 1969) 

The salute iy impact of prophylactic am I tile lie.-, 
on otlM-r clinical has been leas cimslstuit 

Some clinical trials ilrmcmstraterl ilim preventivn an- 
tlblotlc'i ted ucrrt »■: 11 le oxacerbai Ions of t fuou it bnwi- 
chiUx (McVay and Spruni ]953; Buchanan et al. 1958: 
Cl tern tack oral. ]059: Davlkcl al. IJJG1: Pines 19H7). 
whereas utliers showed no benefit (Francis and Sjifanr 
1369; Francis or a) 1961; Du vis cl al. 1965: Medicel Re- 
search Cnuucil 1966; Johnston et al. 1969; Llippu«t al 
1907). Dusplie reducing lost Wuikrl rv, r (he rwrt early 
British trial* found that antlbioilu did nul reduunhe 
Incldecier: uf symptumaiic i-.xaccibution. suggesting an 
cltcLi iiahtly nn symptom severity or duradun (Fi wicfe 
and Splecr 1960; Francis ci al 19C1}. Alttiough patients 
riwMiig prophylactic arilllilolli* may experience sub- 
jwtlve (gfcVay and Sprunt 195.3) ur clinical Improve- 
rnents els determined by- phy.strlxns (Fear and Edwards 
1962). these benefits were not always observed (Davis 
PI al. 1961. 1965: Jnlmsron et al. 195|).In all Ii tali dial 
examined pulmuivury luncilon. amibimica were nui 
auuclared with any heneftt (Froncix and Spicer i960. 
Plrdk-etal. IB6U: Davis kbI. 1061. 1061; Mrdlral Re- 
scbicIi Cuunrll 19fiR; Jolmstun <-i ■), J969: Lllppoet al. 
1987). Taken tegr Ini. itiecnnflk-tlng evidence docs not 
aitiiw for a clcai (OiiLlustnn regarding the efficacy nr 
prophylacticaoUMot - • i.» ; .i-i ws with DOPD. 

Randoml. I , .I-. > nfrn1|«l tlinlral trials 

tasted the ... -i.. ... fnatlon against 

fonnain K.< -J . -n..- - . .-i .. -. iinflpniT-.'-rih 

COPE -I nry . > . I-- L- t-.-anfl nl 111: 

..I Ge:-* l.i 1:* • . ii.- , -jf .»- .j r .j:i -m 

would support ••• - f- rl. n .-r , , n .'.;||..| t . [n aculi- 
exx rrbailons t-: ■. ..'F L 1 . v-l-!> acting on the 

causal pathway V: nlpti'. i sin these trials; n-poiUrri 
having ever smuked cigi.n . (7B to 91 percent). and 


fewer Indicated current smoking (lOto 73percent). In 
.un early trial of 50 patients, Clancy and colleagues 
(I9R5) ri'jwirted n tenfold reduction in thelumubtlive 
inrlrifTtre of acme eplsntlcs uf bronchitis after oral 1m- 
rnunlratlons (6 percent In the placrtbo group vmus 63 
percent In tin- Immunized group. RR - ft. 10 |95 
percent CI. 0.0I4-0.64|). The some InvesUgators dem- 
unsiratutl In a subsequent controlled trial (n - 4D) « 
rrdui tluu in episodes orocutc wheezy brnrichliLs (S) 
pern?ut versus RO percent. RR = 0 38 |95 percent CJ. 
0.18 0 76]) and a decreased uac uf anilhiuiics (£5 per- 
ii'nl versus60 percent. Rft » 0.42 [95 jieirent CI. 0 18- 
0 *S|) (Clancy ct al. 1990). The study uLvu suggiisled a 
reduction In live cumulailve lnr.idr.nri* of acme hr on 
chilis exacerbation* (hft percent versus 8ft pcrcetll. RR 
> 0.63 [95 perceiit Cl. 0.38-1.02)). Compared with (he 
plxra-hu group, the group that received oral vaurtna- 
tlunK bad nr? rcri'ictlons In symptum dnratlnn or re¬ 
pons of dyspnea, and no improvement tn FEV,.The 
KRs ami CIj for both stud to by Clancy and rullraguEc 
(1965. 19WI) were nut jiub1l*htid: the calculations were 
based nn da [a available In the paper*. A similar trial 
rnnducfed In the highlands of Papua. New’ Guinea, 
enrolled 62 adults wUh clinmtc brew hills (Lehmann 
trial. 1991). Oral varelnatiMns were associated wllh u 
reduced risk of acute bronchitis (RR lor placebo group 
■ I 92 |95 percent CI. 1.56-2.26]), Ihe.re was no Impact 
on the risk uf pneumonia (RR - 0.66 [95 percent Cl, 
0.Z3-] 03f). In 6 similar xluriy of 64 persons with 
chronic bronchitis, un oral vaccination was associated 
with & reduced risk nt acute lower respiratory (rant 
Infections (OR - ft 4 |9S percent CI. 0.2 0.9|) and Im¬ 
proved general welt bring assessed by a visual ana¬ 
log scale (median score 5.0 vimkiis 2.5| (Tandon and 
Cchski 1991). 

Largt-scale randttnd/i'd com rolled trials also 
has-e examined the efficacy of on oi#l vaccination with 
OM-85BV.an antigenic extract ol eitfu mlcroorgart- 
Isms commonly found inrhe respiratory trout that ha* 
bet-11 subjected tn alkaline Jysls. These ngentaare 
tliuuglit inactLvate lung nvtcrojihajcr and vnhance 
antigen presentation ro T lymphocytes (Collet et al. 
1997). Fur the fallowing studim, Ihe Rfannd Ch were 
calculxlrsd based Dll data available In the papers. In a 
study by Qrccl and oilK^um [)994), 354 adults eg«l 
65 years or older with chronic bronchitis were ran¬ 
domly selec let ft. receive OM 85 BV or a placebo. Of 
these patients, 51 privimi Viarl eser smoked and 25 per. 
cent ware current smokers. Among the 290 patients 
analyzed, the cumulative incnirnce of arulc lower res¬ 
piratory tract Infections was lower «n the active treat 
ment group (35 percent versus §2 i^roent, RR - 0,67 
f95 percent tl 0.51 -0.3R]). Mure recently. Collet and 
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Table 4.11 Studies nn 1 he efficacy of antibiotic treatment In acute exacerbations of chronic obstructive 
pulmaitaiy disease 


Stuijy 

N* 

Smoking staVUS 

Antibiotic’ 

Fin,- - . . *1 1957 

Vcrry- r :,| ,‘nX- 

•jj 

wp ! 


krai-. le 1 F ■w-:u • + J 


■-JI- 


U.Ta:-*ia. iiJfls 

« 

■•jr.- 

* . ' : ■ 

f'l'uW*- I-T.' 

- 

* 

CH 

I’ll..-, e. ;|| : -.t^ 

Fin -.-• •• 


\p 

T or CH 

........ - 

40 


■ : 

Anita nri -u n s I'.-H,' 



1 • ■ '• it D 

Sach. : 1 I'tab 

71 

IIS. urrent smokers 

AurC 


"N - Trial suxlj-^ze 

'□ -oxytrimrvxHne, A - ftmpIrillin.CH-chloraiephnucd. P- penkjllln.5 - Brepluinydn.T - cenwydtne, 
TS - Irin-eihapviiV. SuKamttbcxazfeie. D - dux^rycUne, C - Cu-lrimoxazol* 

T Al pvjkjtighm are fnr between group comparisons (anrthluUcw placetm). 

*.NR - Data were not reported. 

‘■ketww horh the total number rf exacerbations and Ihe duration of each ciacerhallan 
’MS - Mot slgnirk'jrt 

"Trial was stoppedoarly IwcaUM.- ufa high proportion who deteriorated In die placebo group 
,f FEV, « Furcerl exfdratrty vnlime tn 1 SCTOnd- 
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Source: https://www.industrydocuments.ucsf.edu/docs/tkmj0001 
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Surgeon Cmerafa Rrput 


• Duration cf mi J *pui+ *.-. . I 
rhy-M-n u.%.1J -rr'iu-.'.ii u , . 


(amlMudn: v*. placebo) 

.528 (p = 0 1) 


Table 4-IZ Studta.s on (he efficacy of ant Ibiiklc prsventlut! m-aitntni of persons with chronic obstructive 

pulmonary disease ___ 

Duration of 

Study _ N' Subject s’ irmim mc Sm oking_ Antibiotic* 

McVay and Sprunt 1953 30 CB, E. B, nr A Zwinlis-ZO NR* Candl 


lie. t- i.\ •.!, i j-i>. •.a.. 


Chemlacknal. IK? fl7 CB*?i 


Daily T. daily P. 
Intermittent T. ai 
Intermittent P 


1 In"* 1 • m [ipuk flow p«r day |percent predicted) 
' R| 1 .. In symptom score per day 


A i. vi. placebo 

0.5R vs " 7 : <■■ ■< t ip ^ Nil 

0.05v; tp-NS) 


'N - Total popular! nr size. 

'CS - chronic bronchitis. E - emphysema. 8 - brcrtchleemis. A - asihnia 

C • co-trimoxaHM*. T - teiraryrline. Of- * nlimdomyrin, p — pemrillir. O » onitncyrline. Sti ■ sulpltunamlriF, 
111* phenecnJclUln. CH - ehlnramptientml, SUL- sir IptviTTneltiiwlnr, Tr - mmc [Kuprins. 

*AU p values given are lor berween-gronp comparisons (anfllslork vs. placebo). 

‘NR - Data were not reported 

’nsehrr's exact tot l'2-sJded) v>'ea calculated on tlic basis of published data. 

"NS - Not sign meant. 

"FEVj/FVC - Forced expdrutney volume in 1 second/forced Vital capacity 
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Findings (■nllblotir vs placebo)’ 


• Prnponii-as ilewlr.pinp. (nwr icspJrau.iy ififccii: 

• Hu-.pl I (dilation 

» Subjective impiuviimenl 

Number of mat crhnt Ions (mean per jv.irJ- 


* Lplsfitte iif upper rvyptaMwy Illness' -a an) 

* Cj.*:* - J woflti.'-i •' 11 calory Illness vii.on) 


1 Vital Capacity {moan chnngr In percent predlac..* 
■ FEV/FVC" (mean change) 


f. abJCC 

* jubjiit e 

* Nutn j. ■ a; 
► Char iTStl o 


• Dnyv of missed work (moan per J 00 days) 

* Pmpiintoit taking additional unUblulltS 

’ Visit* lo a general practitioner (menu number) 

* Workdays lost (mean per patient) 

• Physician assessed ItiijiruVemeiK 

> Clinical score at 6 mutiilis, Imsrd on physician 
asscjismoia w«J pal lent diary (mean) 


(is H *. s. 4<i iT % 1111 it 
H> t 2 - V. - v ■ ‘I 0C 


5.) I I (p »(1.(11 foi dally!} 

M 

-Nb) 


r CB » ctirurtc brnnchttls. K - emphysema, K - fcrerwhlwTMis. A - asthma. 

*C - ca trlmojuiole. T- tetracycline. OL - ole»j ■ \ n • * P - penlclllki. O - vnytebacvrlim*. SL 1 - sulptionamlrln 
PH * ptKiMhlrlllln. CH - chlararnphanlcnl. SCL - sulpIvjrtTiMhavIhi. T17 - tHrwtKoprtm 


colleagues (1997) conducted b multlixnler rHnl that en¬ 
roll ed patient* with COPD. « history of heavy smok¬ 
ing (20 or more pack-years 1 ), arid airway obstruction 

(FFV less than 70 percent predicted). There was no 
difference In I he Cujnulaltvi Incidence of acute symp 
irrmntlc exacerbation between the plactbo gr ?Up and 
the treatmeru group U4.5 percent versus 43.7 percent, 
RR - 1 02|95 percent rj.0Jll-l .Z8)). The risk ol hospi¬ 
talization for a respiratory problem was lower In tin- 
rrt-atrrwnr group (lGi punICIH versus 23.2 percent, RR 
>• 0.70 [95 percent Cl. C'.4S-1.0G|). Moreover, (lie aver¬ 
age duration of hospllallaulon for a respiratory proh 
lem v.*a5 lower In the uml vaculnatlon gmup (I S ver¬ 
sus 3.4 days per person). The treatment liail no Imparl 
bn FEVj levels, svhitti dixJlncd 5.5 mL in the treatment 


group anil 7.5 ml. In (he placebo group, or on a hralth- 
relateri quailly-ol-life index (health status quoslioii- 
nalrcSF-SO pliyslcal and mentaI coni)juru:nl Summary 
scores and eight subscaJes). Alllipugli tin* evidence is 
mixed, the oral vaccination trials suggest that btiue 
riai infections ploy a role In COPD i rtHui rtMtiiins and 
dial smoking, as Lla: major ouw i>rCOPIX «:l* nrt rhn 
unreal julhivny In ariitp liifprlions. 

AnllWolirr and Arete Urcnfhltls. Clinical trials 
assessing the efficacy of antibiotic treatments for acute 
brooch tils also indirectly addressed the rule or smok¬ 
ing In acule respiratory inPcctIons among persons with 
■ hmnlc lungdLsease (Howie and Ctaik 19711. Stun anti 
West 1976: Franks and Clelncr 19A4: WlllUitiMiu I9R4; 
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‘Pack-years -1h« number at years at smoking muldpljcd by the number of parka of r.ij 


PM3003724105 


Source: https://www.industrydocuments.ucsf.edu/docs/tkmj0001 
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Table 4.13 Cnnilnued 


Risk and statement 

Slliyuin CukixI s 
repurt 

Adulthood 

'Epldemlologloil i^idence. based On both ctoss-sect lonal and prospeetlve 
siudka. demonstrates that sllka d*^‘ ^ HwtKlated wlihiiirrmir bronchitic ami 
chmnic airways obstruction. Sill: :• -1-''t and smoking are major risk Taclun 
and appear to be add III ve In producing chronic bnwii hills and rlnunic air- 
ivays Obscrui-liim Most studies iiulicate that the smoking effect Is stronger 
than ll»e ■ 1 . « .lu« *"■•• I ' fn. IS) 

IflHS 

r-l li g-rzliy s|;ril jr 111 ihe r lv‘. . irv.v.c . .. ic.in il l/v 1 pati 

••ill- fr. Iin 1 .' -p l'*l 


‘Coal dust exposure 1* dearly Hie major ermlogic factor in ilie product6vti 
or the radiologic changes of coal workers' pneunvimnlusis (CWP). Cigairlte 
xmokl"* '-nihuhly fncteasr.-i Hit pie valence of irtcgular opacities on the chesl 
nnmlt: 1 ;r-i ■> :>rsn>i -u.L'oal miners, but appears to have I'u ' (feci on 

1 fve pi- ■il 'ii - spin 11 rounded -p.fTb-v i>t i:nmpl:ri*~-f CWh if 11’ 
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1 able 4.13 Continued 


Risk and slalunient 

Surgctm Griilt«]'x 
report 

Smuking rpsuuinn 

‘Smoking ressallnn reduces nWe* of respiratory symptom* sucil as ixiiigfv 
spuium production, and wlKKzing anil rnspiialury in: - tclnnssuchas 
liniTKtlUclsaild pneumonia.compared with cuntlni e<l -.r mklnn * (p 111 

1990 

p •■. -1 wtiina^-ivnairfi'.alt.r..-.v.iii:.- i|. i-i . 

my. 

‘Cigarette sm- ( v :l:i..lv.- Ill/ . 1 ,: si 11 : 1 li-!- 111.:'. -n.-: . 11 

Dun occurs ar' <'ik* i-'-v.-i .ii'A.'i. ... mi-, 

411]oh.n.; Hip 11 •- . il 1 I-I--li -1 1 II al..-'. 'I.-, I.-.I ,|. J ,J[ I.I.. ., 

smof . rctut 1 ' 1 v. 1 • . 1 1 -■■•i -1 1 k-i'. . 1 

1323 

’Will, vu'lti.-a d ..b»m:*ti.itu- ill:l'lzraoi1 1; ■■-. i.-i ong l.-in-1 

Mid "> 1 "i nittwi- r.-j I. v.l t.f.1 Uiillpj. »'..vi-.vf\ ' •11 i'; 

IH9C 

"Thu iali- nf decline In lung In net Ion is slower aim. -.••• n - hn 
siup -.ninking tiwn Rmong wmtn who continue; tu»inuki / 'iu 14) 



Souivcs. If.S.Uepatunccitnf Health. Krincanuu mul Wtl ire 1984; US. Cepirmwiif nf H*a[hand HumanServices I9M 
19ft!. 1989a, ttt». 1934, BK1I. 


adolescence. furthrr contribute to Impaired lung 
growth and the risk of rivvelnpiiig rvNjdioiory diseases 
{FIcmIict clal. 1975.Samrtei *!. I9A!4 L'SDHllS 1984: 
Tagct .1 al. mSBtSlwrrill el al. J991: Helms 1934: Samec 
und Langr 1996). Aciim smoking In ariulilujod leurls 
iu an Hrri'leracrH decline ol FEy in same smiikersxiid 
uli im^iely to the develop nrni of dlnicaJly apparent 
CQPD (USUI HIS 1994), 


Lung Development In Utero 

Epldcmlulogh: Evident-* 

All hough measuring lung function during In¬ 
finity to dctnri In nlero rfl'cccs presents many t.lial- 
Imgrs and is an evolving technique, during dm jia.d 
decade our knowledge obum the erfects of maternal 
smoking during pregnancy lias grown (DezziU-ux and 
Slut ks 1997; Morgan and Martinez 1998). Studies have 
cons kit cm Jy documented evidence of impaired lung 
fuftrllnn in early Infancy following in uturn exposure 
to ntciIrriiHl smi iking (Table 4.14) (Young el si. 19&1: 


llanrahanoml. 1992.Tagernal. 1995: Stick <it aj 1996: 
Ledrup Carlsrrl ec al. 1997; I ton w «l 1998; Dezaceux 
etal. Iflflft Milner et al. 19991. A number of measures 
of vexilllainry funrtinn have been used. Inrludiiiy (1) 
measures of expiratory flow: maximal flnw at func¬ 
tional residual capacity [V FRC) and the ratio of 
dme la peak tidal expIrBrory^lnw lo expiratory time 
(tPTliF/iE); (2) airway resistance and respiratory si's 

tem conductance: and [3) respiratory system compll- 
arnii. In addition. bronchial responsivem-ss to phar 
marnluglc agents has been measured In a smaller 
number of studies (Young rial. 1991: Clarke etal 1995) 

3 o determine the rffpcis uf in utero exposures to 
materna 1 smoking. sijwrale from later exposures lo 
vccniKlImnd smoke and lower respiratory tract infec- 
lions, pulmonary (unction tests have been frriformed 
In hpnlihy infants soon after birth and i-vpti before 
hta>|(ira| discharge (Slick cl al. 1996; Lodrup CarLsnn 
etnl 1997: I (oo et at. 1998: Milner ct al. IM9) Tlm*e 
studies tliul liHiked al examlnallom conducted before 
liospltdl discharge identified decrements In lPT£F/lE 
in relation to maternal smoking during pregnancy 
(Stickri al. 1998; (-nrfrup Carlseri etal. 1997. Hooctal. 
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Figure 4.1 Theoretical curves depleting varying rates of decline of forced expiratory volume In one 
second (FEV,) 


BkV | «*%nf 
value al ages 

ZD-Z5 



is —se "gr" !j 

Age lyain) 


\hfie Curves A and B represent never sirmkrrs and smokers, tesprclh'cjy. declining at normal rates. Curve C shows 
increased dctSitcj wllhcvr I he development of chronic dtatcuctlve pulmonary dbexse (COPD). Mates of dedlne for 
former SUHjkcrs are represented hy curves n and F. for mow without and ftflh clinical COJ1J. respectively. Curves K 
and C show r«»s of dertl re vrirh cane plied smoking after develop] ng COPD. 

Sources: Spe&crandTagcr (1873); U S. Department of Health and Human Services 19*1. p, 281. 


1998), Instead of using a measure of airflow. Milner 
and colleagues (1999) measured respiratory xysicm 
Conductance and respiratory system complinnrr and 

found dccTProems In lHe.se parameters that differed 
between male and female infants (Table 4 14). An in¬ 
verse iltMC-response relationship between the number 
nf clgamlles smoked per day during pregnancy and 
she level of pulmonary runctlun was foural in mn of 
tlar Inveolgailiins (Slit* et a). 1996: Lndrup Carlsen et 
al. 1997). 

Further evidence for *n adverse effect from ma¬ 
ternal smoking riming pregnancy l«s been round In 
infants who had pulmonary function measurements 
Inler in Infancy hut before having any LRl (Young 
etal. 1901: Hanrahan et al. 1992: Tager et al. 1995: 
Dezateux <1 al. 1999). Young and c olleagues (199j) 
mraiiiErd pulmonary function anri airway hyper 
■ c&ixinslvciKu to histamine in G3 healthy Infants from 


a prenatal dlnic in Penh. Australia. The infanta were 
i Hiegocl/i-cl inid Tour groups on the basis of a family 
hlstmy ufiisrhTna and jb rental cigarette smoking ilur- 
Irjg pjegnaney. but prenatal and postnatal exposures 
to cigarette sm tike cuuld not be sitjibfiiieil. Ai a mean 
Bge of 4.5 weeks, rales of forced ox pi rill [try flow (FEF) 
dhl not tliffi-r urttong die Tnut groups, However, air¬ 
way responsiveness was greater In Intams wltout par 
encs had smoke-1 dui ing pregnancy. 

An Increased risk af lower respiratory tract 
illnesses, including wheezing, anil .subsetrerluc- 
tlDiis In CXpirjUiry ulrfluvj ant) airway hypprrospon- 
slveness during inTailcy Iiuy he cunsrquenres ul 
ilidlufisl Smuking rlurlng pregnancy (Martinez et al. 
1988; Stick el ul. 1991: Tagir el al 1993: Clarke ei al. 
1995; Dctaitu* et al. 1999). Marlin:/ and rolleagues 
(1988) measured pulmon&iy furH.-ticin in 124 Infanis 
from Tucson Arizona. Iiefnre ary lower respiratory 
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trua nine** had occurred. ai>J found ilia! infants wfm^p 
total rcspnnroiy condurtancc was lr che lowesi third 
Of the group liiul an iritrcin-il risk uf a subsequent 
wheezing illness (OR = 3.7 [95 percent Cl, 0.9-15.5]), 
In a sample of 97 infarts from (he East Boston. Mfesa- 
chiiNpiiK. N Righto rhi»d I I«alih Center. Tager and luI- 
luHgiM'.s (1993) found an association between maternal 
amoking during pregnancy and an elevated risk fin- 
lower respiratory tract Ulncsscs (OR ■= 1.47 [95 percnii 
Cl, l.Q6-l,99|). GaikHiaiKlr.nlk.wgnK!* 09951 oinducted 

pulmonary runclhin slurllc-i an 79 hnahhy Infants ap 
pronmucly on* mtinlli nfuge and Ibllim-prl ihem dur¬ 
ing the lr first ynarof life. I.nwer explrnlnryairilowwas 
associated with a wheezing Illness In boys but not In 
glils. hiiiI bronchial hyperreactivity was associated 
with a wtw'czlns illness In girls but nut buys. Dcruteux 
and colleagues (1S99J found a significantly higher px- 
pirMory airway resistance before there was any evl- 
iJtrnci! of a lower mspirutury lrnt:t illness In 28 Infants 
who had developed at least une nuliM-qui-nl wfnvzJng 
illness by one year uf age or less, compared with 73 
infants who did not liavc h wlii-rzrtg IIIiiks.v 

77ie tleerrmeni in pulmonary ftinerIon a.wnclaicd 
with In mero exposure lu tobacco smoke that is de¬ 
tectable at hjnh and i hroughout infancy may persist 
*>™« childhood and Into adulthood. In a cress- 
arcllimal survey. Cunningham um] colleague;. (1994) 
measured pulmonary function In 8.803 chlldion agpd 
8 through 12 yrnrs from 22North American cwnmu- 
nlucs. In multivariate analyse* ihe children whose 
iniMhiTs reported smoking during pregnancy had slg- 
rilficani ly lower FliFs and r i-duclltins In REV >It and 
PEy/FVC. cum pans! will11hi:dilltJren»r mnlhers who 
did not smoke during pregnancy. After adjusting for 
inuicmul smoking during pregnancy, current main* 
oal irtinklng was not associated with a significant dec- 

rrmem in lung function. Gilliland and colleagues 
(2WI0) examined the i iluliunship between maternal 
smoking anil (lulmcinaiy rimrllun among 9*1$7 school 
children (grade.* 4. 7. and 10) living In ]2Houlfirrn 
California i:i immunities. After adjusting for second¬ 
hand smoke exiwsjjTf and other potential confound¬ 
in');. maternal smoking durlog pregnancy was aSnot I- 
tttcrl Vi'lili significant decrements In peak cxpiraiury 
flows, maximum mldexpiratory flows, end FER at 75 
iwrawl uf IVC. but nut In FEV levels. 

Evidence Synthesis 

These tl ndlnqs co ns Klimt ly shnw ilui ulTirttti of 
maternal smoking during pregnancy, including im¬ 
paired pulmonary function and lower respiratory 
tract illnesses during infancy and dritdhiKHl. Evidence 


TV f+aftfc Ccn£*qu°nc« nf SnMng 


for a causal rnle of rruti-rnal smoking Is further 
strengthened by the dose-response relationship be¬ 
tween maternal smoking dining pregnancy and the 
magnitude of decrements In pulmonary function (Stick 
ct al. 19951 Lodrup Carlscn cl al. 1997). Because these 
studies have been restricted to healthy full-term in¬ 
fants. il Is unlikely that llie findings are a mull of cm her 
Canon; I ha I may adversely affect In UiefO deveJupmenl 
Inrlurilng poor maternal nutrition. alcohol UK. Of tlx 
intake uf other potentially toxic agents. 

In uiera exposure Co maternal smirking may be 

usUH.lt!icd with lower respiratory tract Illnesses in 
childhood, and the subsequent risk for chronic respl- 
rHioiy (llu-asp* in adulthood through Its effect on birth 
wrlglil.s. Lower lilrth weigh I ha* been associated with 
reduced liingfunrtlnnln chlldltood. (Jala on the rela¬ 
tionship between birth weight and adult lung font- 

tlnn also provide similar Indirect evidence (Chan ei 
al. 198$: barker m al. 1991: Ruim til uL 1993). Maternal 
smoking during pregnancy has been associated with 
decreased birili weights [see Chapter 5. “Reproduc¬ 
tive Cffccls'). and several Studies Imllcut Hhzl hi rib 
weight fx directly icIuIlsI Hu I he level of expintary air- 
fltiw during cbildliDurl (Chan el al. 1989; Rona ec al. 
KM3) and adulthood (Barker et aL 1991). Furthermore, 
srlf-re ports of chi Id hand lower respiratory tract ill 
nesses are associarnd with chronicuiiRow obstruction 
in adulthood [Berglund et al. 1999). 

Conclusions 

1. The evidence K sufficient in Infer a causal relation¬ 
ship between maternal snu.klng during jnrgi«i«;y 
am! * reduction uf lung function In Infants. 

2. The ovirienre lx sijggpxtlve but not sufTlclert 10 
Infer a causal relallon*htp between maternal smok¬ 
ing during pregnancy and no Increase In ihi> fre¬ 
quency of lower respiratory trac* Illnesses during 
Infancy 

3. The evidence Is suggestive but not sufficient to 
Infer a rausal reUilnrwhlp between maternal smok¬ 
ing rluilng jHTgrwrKy and an increased risk for im¬ 
paired lung function In Childhood and adulthood. 

Implication 

Although the biologic louts fur Inquired infant 
lung function from maternal smnktng during preg¬ 
nancy is not yet fully understood, the causal link pro¬ 
vides yet another sirorig rationale for smoking cessa* 
tlon during pregnancy. 
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Table 4.11 Studiesun cbe association between *m 0 king during pi»gn»«cy “»d Infani lung 

function 

Shjdy 

Population 

Age hi mcimiTViocQt 

YobisgciaJ. 1981 

53 Full- term Infants with no perinatal 

Mean, 4 6 vwwks: 'i -10 


problem*, major congenital problems, 
or lower respiratory Infections 

Perth. Australia 
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The HfuJrii OtwMii/encesof Smoking 


1 Muxin.ul flow al hr net tonal i i I- al rapacity (V_FRC) percent predicted values were not assoclat' : -iih 
mncenuil smoking during pryn.-nty 

1 Airway resjinnsl* -r. -t- ;■> histamine Increased significantly wlllr maternal snK>ktng during prcgriMiCV end 
withafami ■. :> mm.ii . Minna 


Maternal i 
N " ^rnokcrS li: 


riv 


1 rnr infants 111 ii._ii'.ltt ofogi-, nwtemiil smoking during pregtuuv) v.ai. 

Vfflc iu gil ls and li 5* J nxluriiun In hoyx 
1 Secondhand xm-’l:-’ | .iwnrn in rlv nernatal |ieriuil whs not significant!. 

pulmorurry film ■ • i 


11 in' n'-'iUuiug'ift 
s ll.-i.-.leased 


. MhI ensal tmnklnM 
l -10 cjgart M—«^day 

>10 rlcorcK , ,| ftv 

Orhe; ... I re i 


.•r.-i-j 


1 in a mult I i i ij- -. n 
lncrcuae In. iki.'ivtivs/uu- 
■ fn eh iriulTlvuriatc regres i 
(95%Cl. 0,15 ■ --■. I - 


nH.0 


Expiratory raw (airway re-(stance) 
Airway resbihinu: [uiltcum ri 
maximum pressure/lltc! v. sid) 


ft’ mol smgklna 
5.2!) 

0.32 




The ndtiv rollo (OR) tifwlicoitg in the (lrsi year ariifcwasataaiUied with maianwl stnokltigduriiwpreH- 
nancy: OR-4.9 (95% Cl. 1.0-15 (0 


1 No reduction In expiratory fttiw was aMoclatpif with maternal cr i klntj 
' There.was reduced respiratory lystem cumpllance in boys whose mothem sme I I 
’ There was reduced ngplraiory syatcru oaiduoancr In glrb whptn.-.rnothen amcikeri 
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PathogEncsls of Sinoklri£;-!ntluc<><l 

Lung Injury 

EpkirniliilHiglc Evidence 

The rale ul expiratory airflow depends on elastic 
recoil forces of the alveoli and on the diameter of 
the small airways. Complex in I emotions between 
smtikliigcHLr.rii duiiigt! In the stmcLure and hindion 
of small airways Mild lung parenchyma result In IIih 
pliY.sInltiglc finding o( rhrcinlr alrflmv Hniii.irion 
iWrlghi 1092: Thurlbeck 1994). The literature relcvani 
tn lmdHTiianrilng tlw mechanisms Df smoking-induced 
COPD has grown substantially in recent years, and 
points to a complex Interplay among a number af bio¬ 
logic processes Including oxidative stress, (nllanima 
tion. protease anti protease Imbalances, repali pro¬ 
cesses. aitd the genetic variations that control (hesn 
pniirsSeS (Figure 4.2) (Sandfnrrt p« at. 1937; Damps 

1999; MacNee and Rahman 1999). Thetnhalallofiof 
dgBTette smoke exposes the lungs to high concentra¬ 
tions of oxidant agents and free radicals, which de¬ 
crease the antloxldanr capacity that normally protects 
epithelial cells from oxidant injury (Repine pi «l (997; 
Rahman and MacNee 1999) Mureiiver, several nn- 
zymes Tnunri in the tungs generate react Ice oxygen 

molpeules that nay contribute further to the ojdda- 

live *l rev. in the lungs. Genetic variations that, altci 
the function of enzymes that gettersle reactive oxygen 
molecules, or dim affect the activity of amioxldant 
Cnzymes. may deter mini.' Individual susceptibility !o 
COPD from cfgarcilc smoking (Barnes 1999). 

Epithelial Injury resiihs in the release of 
prolnflarnmalory media tors (l.p.. rylnkineti) from 


epithelial cells and inflammatory cells in llivairway 
■wall* (1.«.. lyniphiKtylir* nml mooiljihages). Thfw nip- 
<JiHtors lead to an Influx nf neutrophils, which also re¬ 
lease medlaton thai (lerpriuate rhr ryrli: nf Injury ard 
inflammation (Figure 4.2) (MacNee and RuIhiimii 1999; 
Mills ei al. 1998) The Inflammatory process is Found 

in lht;cent ral airway*, pci Ipheral airway* Hntl lung 
pattndiynu, l-vcll In taiiuker* with uuKtial lung func- 

<1nn (Sactta 1999; Saelta eL al 2001). Although an in¬ 
flammatory process lnlhe small airways (respiratory 
bronchiolitis) appears to dfwlnpinall ngarcetc smok 
crs. insusceptible smokers the Injury progresses and 
lends to a nairowlng of these airways (Quvkeu et ai. 
ino.USDHKS 1990; Aguayo 1994). Avaitabk: i vitk-T* <■ 
suggcNi* liiai diangcv in the strut!line and furH lioiMif 
small Hlrwnys {brum: liiulrs) tin- futidalivmlal Inlhrtltt- 
velnpmcnl of smtiking-iniluci-tl COPD (VVright 1992; 
Thqriberk l$$4). Genetic variations that alter Che I'unc- 
i inn of several InHammaiory mediators, mul ibu* iln: 
type or Inltanimalory response, probably imi tribute 
in part to susceptibility to COPD IBarnc* 1999). Fur 
CXhmpli!. vnuikim* will* COPD have a [ii ednmlnsnte 
of CD9qx»ltivc T lyriijilKHytLS In I hr imuwl and pn- 
rljiheral airways compared with smokers without 
COPD [O Shaughnessy ct al 1UB7; Saetw cl o). 1998. 
2001 ). 

The lndammatory process may extisul lulu the 
pcribrorirhlr.lar alvi’nll ami clesimy I he alveolar 

walls—ihe hallmark of emi'hysema—when there Is an 
Imbalance between proteases and antlprateases Pro 
teiises nre enzymes released from neutrophil* and 
macrophages ihal degrade structural proteins (c.g - 
elastln and collagen) of the airways and lung pareti- 
<byjna Evidence tor Increased elastln degfailsuiuu wu* 


Figure (.2 Summary diagram of cigare tie-related mechanisms of lung Injury 



Snurre: Mer.Nre and KfllinunlfM. p. S83. Reprinted with permtsslnn. 
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nr ported by Gottlieb and colleagues (1996;, who found 
increased urine rinmo'lnr (a hy-prodncl nf damn 
degrade tan) hi .miiiAl-ja who Jiaii rapid decline? In 
lung function. AntiproLeases released from macroph¬ 
ages and the Uvcr provide u naturul defense ugalnst 
proteases. A deficiency in il|ih> | -uill(r)'|i>lii. an 
anti protease, Isa mrr genetic variation that causes 
emphysema, liul it Is fuuriJ only In 1 to 2 |irrrent ol 
palli7iis with COP'D. 

Evidence Synthesis 

Tn dote, except lor an alpha,-antitrypsin defi¬ 
ciency , the role of gc-netic variations In the dcvelojj- 
nieni of COPD has received limited attention 
(Wiforclrial 1997. Bamcs lftSO'.TakizawHeial. ZOO I). 
Family studies have demons!ralcd a gut w tic influence 
on (he level of FE^. and urgi vga! fan analysts hat pro¬ 
vided evidence ihat the effect Is polygenic. Moreover. 
In cost control studies of COPD patients, a family his- 
roty of COPD >kv$ proven in be a risk factor for COPD. 
Candidate genes fair susceptibility to cigarette smoke 
and COPD rhai arc under active Investigation Include 
the mimernijs genes lhal control peripheral airway 
inflnminailon. oxidant levels, and the protease- 
ru.llprc.ieaie balance (Hlghum et al. 200(1. Sakao cc a) 
200l: Sand tor del al. 2001). 

Conclusion 

1. Active smoking UuUn iiyuilous liluti|gii:jn«iss« 
<1.0.. nkkluin stress. Inflammallun. anil » pmlease- 
aritiprelease Imbalance) Llual result In airway and 
alveolar Injury Tills injury, IT sustained, ultimately 
leads l» the ilcvclupriH'nl nlrhmnii: nhstructlvc 
pulmnnniy dlacaic. 

Implication 

Although smoking prevention and cessation re¬ 
main tin: cornerstones for preventing smoking- 
J ml uti-tJ chronic respiratoty dtspgsis (USD1II IS 1990). 
further research on (he biologic mechanisms of aiiv. ay 
anil alvi-olar Injury caused by smirking may provide 
new approaches for preventing smoklng-imiutril lung 
diseases among smokers unable to quit. 

Growth of Lung Function In Infancy 
and Childhood 

EpIdemLoIngic Evidence 

In odciiiinn tn die adverse effects an pulmonary 
fuTiciluri of in utoro exposure lo maternal smoking uni I 
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post natal exposure to pairnUl smoking (National Rr 
search Council 1968: LISDHHS 1B9& U S Gnvfaornnm- 
ral PKtfwilwi Agpwy li)M). arrive clga/ewc imakfng 
during childhood and adolescence has the potential 
for retarding the rate of lung growth and (he level of 
maximum lung function (Table 4 13) (L'SDHHS 1994). 
thus increasing the risk for COPD lu adulthood 
(Figure 4 1). Results from st* cohort studies Of lung 
function In children and adolescents published hom 
I96Z-1992 were reviewed lu (he 1994 Surgeon 
Gnwm.li re pun (USDHHS1994). Two representative 
publication.-; from Ihwl rppuH (Tageretal. 19B5.1989) 
are nummai iail here along with two Investigation* 
that were not reviewed In the l B94 report (Sherrill et 
al. 1991: Guide) al. 1996). 

In a longitudinal Mcdy uf 6E9 children and ado¬ 
lescents aged 5 through 19 years in East Boston, Mas¬ 
sachusetts, Tagcr ami colleagues (1985) round ihm 
among adolescents who started to smoke at 15 yuan 
of age and continued lo smoke, the percent predicted 
FEV, level al 2ft years nf age was only 93 percent of the 
expected FEV t level for nnnsmokers. Subsequently. 
Tager and colleagues (Idas) analyzed spirametnc mea 
5gn*m*r>ts from el least one FVC test performed dvir 
log 1975-19H5 In each of 974 families and 913 males 
aged 5 years and older. For girls, a linear Increase in 
FEV, levels ended approximately one year earlier for 
current smokers (at 17 years or ago) than fur nunsmok- 
ers without respiratory symptoms (at IB years of age); 
the average maximal RfcV, values ware 2 9 L n«l 3.1 L. 
reaped tvely. For nonsmokers with respiratory symp- 
toms, the estimated maximal FEV, level whs IdmUcal 
lo that for current smokers (2.9 L). For Imyn. thi: 
estimated maxima] FEV, level was Idmifcal fumsymp- 
tamo Lie nonsmukers (these who riu ntu have b diag¬ 
nosis of chronic bronchitis or emphysema, nruvtalmu* 
Ufchiutlk i-.spiiulilrv 1 syrlptoms), symptomatic nnn- 
smokeis, anil cut mil smukix^ (4,9 L) but was attained 
ol a much eai Her age for Lantrit smokers (at 18 through 
19 years of age) comparerl with asymptomatic non- 

KiiKikcrK (agpil 2ft ihriai^h 34 years) and symptomatic 
nnwtnniters (21 years). Sheirin mid colleagues (1991) 

assessed growth curves In smoker classified as asymp¬ 
tomatic. They found that amnng women, cessation of 
lung function growth occurred at 22 years of age In 
asymptomatic smokers anrl at 23 years nf age in 
Bciyinjriiiiiwtx: women win had never smoked. Among 
famuli- smokers with respiratory symptoms, lung 
function growth ended at 21 years of age, three years 
earlilT than for ihuset who had never smoked. Among 
asympiumktic men. the authors funnel no differ 
erices In che age of lung growth cessation kdwmi 
nonsmokers and smokers (29 yisarx «f ago). Among 
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symplomalh: male smokers htiwevf t. lung giowth 
cessation occurred at a younger ago (2S years of age) 
compared with symptomatic non?mo>er? (37 year. 
of age). 

In a cohort of 4,902 girls and 5.158 boys from 1ft 
to IB ycajs of age tested annually with spirometry. 
Cold and colleagues (199b) examined Ihe effects of 
cigarette smoking on the rate of lung function growth 

anil the level ofiutig fainctimi Biiuined. Among girls 
smoking five or more clgarntes per day. the rate of 
Increase In FEV, levels was slower by 31 mL/yeur (95 
percent Cl, 18 (1-48.0 mL/year] than among girls who 
bad never imiikcii. Al 17 to IK years nf age- FEV, lev¬ 
els began to decline among girls who smoked while 
Stayln g at a plateau among girls who did rad xmiike. 
Although smoking five or more cigarettes per day 
slowed the rate or Increase in FEV; lewis in boys, the 
mjignii urlp nf the efface (slower hy ft inL/yco: 95 per¬ 
cent a-8.fi lu 24.0 mL/ymr) was Ifuj than lhal in girls. 
There was an Inverse assndanon between the amount 
smoked and ihe level of PC V,/FVC and FEF between 
25 and 75 jiersunt uf ihe FVC (FEF j} 1W ). The number 
of agamies smoked was not associated with FVC or 
FEV, levels. 

Evidence Synthesis 

Tliurc have been only h limited number of longi¬ 
tudinal I rives ligations uf active smoking during 
childhood and adolescence because of (lie complex 
logistics ot such stud Its;. However, the findings are 
consistent for various populations. In smokers, lung 
fiinrllnri gnrwlh b slower during chi I tJliund and ado 
Ipmcio, prematurely t:nun, anil begins lo decline In 
late adolescence and early arlulrhood. The evidence 
suggests a causal r 1 ill- (or active smoking. This uuail 
link I" Rlrengthenri! by the finding i>f q dnoerespiinae 

relationship between smoking and the level of FEV,' 
FVC and between smoking and FEI 1 ,, Additional^, 
the inflammatory proofs caused by smoking would 
bi initiated at ary age. and the lungs af youtig smok 
pis shnw evidence of airways inriunnuutliin and 
Injury. 

Coochislom 

1. The evidence Is suftldenl to infer a causal relation¬ 
ship between active smoking and impaired lung 
growth during childhood and adolescence. 

2. The evidence Is sulhdml to infer a csusb! relation¬ 
ship between acilv« smoking and che early onspl 
of lung function decline during late adolescenn- 
and early 8dullhoncJ. 


Itnpliciiiktna 

These ariclnsiuns provide a strong ml kinalL- fnt 
lum-veni Uhls to prevent children and adolescents from 
s'aTtldB lP?m»ke and f'” lirlping young aimikini 10 
quit. Forme sciullc-s stniuld determine I hi- o (facts uf 
smoking cewatlon on ihe rale of lu ng grtnvl h. and 11 icy 
should fallow smokers Irmn uiliilcsocuri' into I hell 
fourth and tlflh decailrs of life tthcd COPD It Dill di¬ 
agnosed. Addressing these gaps In knowledge could 
provide lurthcr evidence of a causal link between hc- 
(ive smoking during childhood and the risk for later 
development of COPD. 


Ofacltne of Lung Function 

Epidemiologic Evidence 

Results Trum InnglludliuJ invcstigalintu of adults 
between their srennd and third dixudcs—U hi periud 
of transition from lung growth ton plateau of variable 
length and then to decline—suggest lhal dgaielie 
smoking utilises a premature onset of lung function 
decline and, lu a lesser extent- a more rapid decline 
(Tager PI al. 1988: ShurriH mol. 1991). In Ihr East Bos¬ 
ton (Judy. itJiinaics of the age range when lurs func- 
Ciur heglra to decline were wide but tended lu In: car 
Hit forcuirenl smukers cniTipared with asymphi/iiiilk 
ur synqxonont<:nim.Mrinkers (Tagerct al. 19881. After 
the period of maximal Jung gruwrl li. 1 litre Is » pro¬ 
longed plateau periud for the FEV, level In nonsmok¬ 
ing men before ihe FEV, declines [late In the fourth 
drtodc dF JUc) This decline Ispsilmaied ro begin 10 
years earlier (l.e.. late in the third ilecaiicol life) in 
asymptomatic nonsmokors and 15 yean, earlier in cur¬ 
rent smokers (be.. In the middle of Ihe third decade). 
Among u)1 women, the onset of decline begin? al an 
earlier age compared with that ol men. and famafa 
■uirrent smoker^hHrl a min i- mjiltl earlier tlerlini: (-29 
ni^/yeur) f nrl hii earl Ur r agiruf unset of 0 Train: rupui 
•Incline comparetl with mnumoklng woniim In Ihr 
population-based study of respiratory diseases in 
Tucson. Arizona. Sherrill and colleagues (1991) also 
toii tmI tlial hyinploin status modified the rate of 
decline. The rate of decline was similar Tor asymptom¬ 
atic male smokers and no ns rankers until approxi¬ 
mately 1** years of age. when ihe Hveragc rale of 
decline for smokers Inrimwl Trim -29inL/w lo -48 
mL/year. Among sympromatlc smokers. Ihe Increased 
rate oT dec I Inc occurred at a younger age (34 years of 
Ogr). Thr FEV, ti:Cul W&S IdWCC lilt symptOlnalii: fcinalu 
smnkris In:ginning in the late It cnagc vo ais, liul tlien: 


was little difference In the subsequent rate of R£V de¬ 
cline tielwccii Mtuiktri and niimmiilirrs 

ttlcrufa>-Mx:lhwiHl and «:nhnrc studies of ventila¬ 
tory function, a higher avrtaye rale of FEV, ili-rlmc has 
been con i- -ntl-. <<imd In current cigarette smoker a 
cumpoit ' tm'Ii former smokers and uuiisniukers 
0 l a; • I. -D! II IS 1984. 1990). In cohort studies 
!'■' 1 ■' ' mtr or FEV, d'iillntr annirgnonsmokpr? 
i— frora 17 to HI mL, scar, and I lie dec lira: among 
smiilwiji the decline among nontniuluts by 

7 to S7 ml „ KASDffff.S 1920). Funhermore. while 
ihe rate c-i : L decline fan Sinukrrs and THinsmokcrs 

is highly variable, ihe dutributlon of FEy dixlinr tales 

in shifted toward a higher ||| npnrtlun nf sutluined 
smi ikerv with rapid rates of decline. Ax Ihe airtuunt of 
rtgnrelie Smoking IncrtMa. the vaitr uTdeullne In 
creases (Xu et al. 1992.1994: Bun hHeh-1 al lBOfaVestbo 
et al. 1996: Belousova et at. 1997: Scanlon *rl al. ZOCKJ; 
Vi-IInter ri ul. 200ft). Foi aiini smokers, the Increased 
rate of dccliia: ivi-ntnally results In a FEV, level asso¬ 
ciated with ity/qinra and a limitation of activities: at 
this level, ihr clinical diagnosis of (JOPD is usually 
made (Figure 4,1). 

Bi-chum not all smokers develop LUPD. research 
Is Inin rusingly directed at Idcmifvina factors that may 
heighten susceptibility to rapid rates of FEV, decline 
Factors tliat hevc been examined luuludi: gi-ndur (Xu 
■:i ol. 1994; Scanlon etui. 20041: Vollmer et al. 2000). rax 

and ethnicity (Sra.d.. al. 200(1; Vhllmer et al. 2000). 

Hlrnhnl use (Burchflel et al. 1999). din and usu uf 
nuliitlimal supplc-ncnls (Curry el ill 19981, ftnthropo 
metric character Is I fas (Bun:hfte| et al. 1996). resplra- 
laty symptoms (laskkola » al ]99l A.b: Sherman hi «l 
1992: Burchflel ct al 1996: Scanlon ct al. 2000), FEV 
levels (Burrnws er al. 19S7: Scanlon cl ul. 20M). air^ 
ways hyperrespurnIveness [Frew et al. 1992. Tichkln 
ct al. 199i3).comorbld conditions such as asthma and 
enrexuu? bean disease {Aiahflclct tri. 2259; Lange et 
al. 199B), and occupational and cnviiiHimi-nlal expo- 
suits (Xu and Wang 1898) JnviMigjilum of these far 
luisuro ongoing and firm conclusions uanriui yet be 
tcatliod on thrir rnlcs In modifying the risk for COPD 
In vnnkcis. 

Available Investigations provide conflicting re 
suits about the relative rates ur FEV, dtulltie among 
women who smoke compaiiu) with men who smoke 
(Xu el ul. 1994: Scanlon ct al, 2000, Vulliurr n al. 2000) 
Xu untl uulleagues |1M4) tugge.xied that women may 
have ii higher rate of FE\f decline. They hypu(liwti2ed 
that dlffcrenr df.Urih in Ions of unliculihy ptulidpanr? 
by gender In nonsmoking reference groups may ex¬ 
plain conflicting results In studies that compared races 


7ln: Ifcairfi fonsroutiwsefSiTaJcriig 

of FEV, decline In women and men. Other Touloni thai 
may modify die effects of smoking and contribute to 
gender difference* in sluily findings Include the year 

ofbhdi of Mutly jian injuinis (birth cc4iort) and the 
lima |H-riod of n study {Samet and Lange 1396). In a 
shirty (mm ihe Kctherlands Xu and rnllwguw (1995) 
reponed a significant iniCractinii lietwaen age and binh 
co(toits in relation lo decline? in FE\( levels in women 
but not in men The modifying erfi-cb.Drn blnh cohort 
may partially reflect changes tn Hmoklng behavior and 
perhaps in the product smoked. 

Several studies have shown that women have a 
higher prevalence and degrrt of brorKhial hyperreac¬ 
tivity (Ley naert cl cl. 1997). associated with an accel¬ 
erant file decline In FEy IhvcU. compared with 
men (Ta.Oiklncl al. Iflflfi; Srimluft et al. 2008)-This gen 
dei difference In bronchial hyperreactivity may con¬ 
tribute lu u higher risk In women for developing 
LOPD. Scn.ihn.anrl mlleagues (2000) found In the 
Lung Health Study lhal women who uiuiinued io 
smoke over a five-year pcriml bail h greaier nnnual 
detllne In FEV levels than did men with t umjwrable 
levels of smoking (-1.08 pcnami predicted and -0.77 
percent pfedltfcd. respectively), bill Iheslathlicol sig¬ 
nificance of the dilfarujux; w*s noc reported. The in¬ 
creased rate of decline among women was associated 
with q greater degree of bronchial hyper reactivity. 

Bluloglu differences between women and men. 
including illffcrenres In lung muelunloi and hormonal 
faemrs. may affect susceptibility lo the adverse- effacla 

or tlgaiL'Ue sniDki*. bui limited data are Bvallthle fa 
test tliesr hypo|buses. Whetlicr then• mo - gender dlf- 
fereneesfrom the effects of sjtkJi big rmrhauges in lung 
function remains unclear. 

Scant data arc uvnllablc on racial and ethnic dif¬ 
ference* In die rales of FEV; decline (Scanlon M af 2000. 
VolInter ci al. 2000) In iIih Ding 1 lealth Study, Vollmcf 
and colleagues (20J3) cumbtnacf splromelrlc data from 
eight population-based obirrv atlonai studies or clini¬ 
cal irials ccnducted in Nurlh America tu examine the 
relationship between smuklng, lung funciloa rate, and 
cihnklty f)visall, thlscTnss-secUonal analysis Included 
23.812 men (66 yuiuL-nl while, 14 percent black. 4 per¬ 
cent Hispanic. 12 percent Aaian/Paclflc Islander, and 
3 percent American Irullpn) and 1C.921 Women (62 
parenn wlilin. 25 percent blaclt, S percent Hispanic, 
mid 7 jiprceni Amertran Indian). The estiinuiriluver- 
ayu i«u«s FEV, decline attributed to smoking was 
highest among whiles (-6 inL/pack-year) and similar 
in the other racial anil eilmic groups (-3 to 4 mL/ 
pack-year). However, lire greatest differences among 
racial and mhnlr groups were limited to the liuaviest 
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Table 4.15 Studies on the asioLiailnn between smoking and rales of forced expiralury vnlurae In one second 
(FEV,) deujiiK 

Study 

PupuLation 

Period of stuily/faillnw-up 

jaakknlaet al. 199U 
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Chrnnic Respiratory 

Symptoms and Diseases 

Substantial observational evidence has long 
shown dim respiratory symptoms and diagnose-*. the 
mow relevant health outcomes to patient, ore caus¬ 
ally associated with smoking Respiratory symptoms— 
coughing, productive toughing, wheezing. and 
dyspiv 'difficulty breathing and shun ness of 
breath i re tmnsjwt Kle and ar« associated with a 
nunrbn wl acute unrl chronic resp Ira lory diseases and 
CVcn nunresptnuory diseases. Despite the nonspcci- 
liclly of respiratory symptoms, their presence is a sen¬ 
sitive IndJeMqf of underlying lung Injury and disease 
<• ‘'• 1 11 ! 93), and they have clinical relevance 
l...mM i... ■. 11 Lay impair functioning arid reduce i he 
t|ual|iy in i Ir (elected diseases, particularly asthma 
Biu} rv.,,,iralii' . symptoms such as w>Hirdn|j, may he 
sufll. nr|y jjioclffc In children to be uu>d tit define 
Ihr n:'. .ie. However, the specificity of wheeling fur 
asthma declines with age bemuse of the increasing 
lire valence o f COPD. 

Respiratory Symptoms: 

Childhood und Adolctff itp 

Overall, lire frenuency «r rcspiratoiy symptom* 
in children and adolescents K greater In current sputt¬ 
ers compared with nonsninki-rs i>r formrr smokers, 
and the duration and animrnl nf sinuklng further (rt 
crease the I requeue? of symptoms (USD HI IS 1994: 
A relay «al. 1905. Lhivuiii 1905; Lam etal 1698; With¬ 
ers ct al. 19MJ. A ruajur cun elusion of Ihe 1 994 Sur¬ 
geon Ccirural'* report was that ^Cigarette smoking 
during ihlldhnnd and ailulesirimcn j>riidui:es signifi¬ 
cant health problems among young people, irvLulling 
rough and phlegm production, an Increased number 
and severity of respiratory Illnesses" nnd "decreased 
physical fltntvu' (USDT1MS 19&4. p 41). Since the 1994 
report, mi viral Invesilgatlons have confirmed and rx- 
tendrd Ihr rondusinrix relevant IU respiratory syinji- 
tnniM In childhood and adolescent l> (Ardayct h). 1905; 
Lam el a I 1698; Withers Cl al. 1998). 

Epirfemfo logic Evidence 

To exam\TK the relnUatvilivp tmwtrn smoWrrg 
status and respiratory symptoms. Arday and col- 
icagin* (1995) used self-reported questionnaire data 
obtained fruit i & random .wrtple of 28.504 high school 
seniors in (he 48 contiguous United Stoics from 1082- 
1369. Coiti|iaml wltfixtudcnts wltnhad twvw unokid 

or who had smoked only once or twice in tin- past. 
Current regular smokers (i.c, reported smoking ar least 


ThcHtallh CaijiPijiiLiKtxof Smoking 


one cigarette within ihr past 30 days) who liegjn m 
smoke daily by ninth grade were more UMy to report 
at least one episode In ihe past 30 days of roughing 
spells (OR - 2.1 195 percent Cl. 1.90 2.33]). shortness 
of breath when nut exercising (OR = 2.63 |9S percent 
CT, 2.38-2.9fi|], and whec^ng or gaping (OR - 2.58 
[95 perrentC,|. 2.26-2.90)). These risk estimates were 
adjusted for gender. marijuana and cocaine use. jm- 
rcnuil inluattiun. and ihe year of the survey. The preva¬ 
lence of ruSpltutoty symptoms increased with Ihe 
amount and duration of smoking. 

Lam and colleagues <19981 conducted a Cross- 
sectional survey of MW students 12 to 15 years of age 
who were attending school in Hong Kong. Student* 
who rupw wnoklng mo™ ih&nrta clguetm per 

week had > higher pro valence of coughing for three 
months compared with students w ho list! never 
smoked (OR - 3.02 |95 percent Cl, 1 95-4,891). and a 
hltflPT prevalence df Wheezing In the pasl three niunihi 
(OR- 2 91 (95 pure mi Cl, 1.99-4 26]). These nsk esti¬ 
mates were adjus ted for ge rrler age. area of residence, 
and typo of Loosing Statistically significant Increases 
in ttic pn-.-alt.Ticp of rupimtory symptoms were asso 
ciatrd with an increased frequency of smoking. 

Wither* and colleagues (J99B) reported results 
from fnllnulng a cohort of 2289 children from ihe ages 
of 6 Id 8 years to 14 to 16 years nf age; all were regis¬ 
tered whir 1 of 66 family practltloners In fvoiitha.rnpr.on. 
United Kingdom. Regular smoking (i,«., smoking at 
Usrst unc cigarette |ter week during the 12 months be 
fcrc comjili-tlng the ■|ueai"ur>alrc) was associated with 
d current rough {UR - 1,71 |95 percent Cl. 1.21-2.83]). 
the unset or * cough between the surveys (OR - 1.01 
|95 jiercenl Cl. M2 3.25|). a |>r nils rent wlvnte in hoys 
[OR » 4.35 105 percent Cl. I.28-J4 3|), and B n ™ re¬ 
port of wl iHC7.ii tg (OR = 1.85 195 percent Cl. I.H-2 39D. 

In ell*- three Invcsjigaiions published since the 
1994 5iu^eun General's report, the prevalence of ics- 
I lira I nry symptoms was consistently higher among 
cigarette siwikrrs ih*n amnng nonsmokers (AnJay ct 
al. 1995;Lam et al. 1998: Withers et al. 19&8). Further 
more, limited evidence suggests tlmt the prevn lent-e 
of symplonw increases with the duraliun ami amount 
of smoking (Arday et al. 1935; Lum et al. 1996). Al¬ 
though the results from these InvusrlgHlInns are not 
directly comparable because the survey questions on 
si nuking status and respiratory symptom vary across 
studies, in three distinct settings each study shows an 
I nt: trust- in .sympttim rates for children who smoke. 

Other farturs ihac may also contribute to respi¬ 
ratory symptoms include gender. utulaied diuie** 
(e.g., atopy or asthma). passive exposure to smoking 
If parents or other household members smoke. 
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marijuana and cocaine use. ambient air pollution, 
workplace exposures, and socioeconomic factors. 
These factors have been considered to an extent in 
some Studies. Arday arid colleagues (1995) adjusted 
for gender, marijuana arid Cocaine use. am! |iprei>lHl 
oluijLluu. l^rti and uii league* (I99B) ennsiderprj gen¬ 
der. age. area of residence, and housing type. Withers 
and colleagues (1938) Included gender, personal and 
family history of atopy, passive smoking, other Itouse- 
hold exposures, and social factors, flow ever, despite 
inunruLvlpnl controls fur other facUirs rliat may ain- 
Irihute to the ttcrurrence of rexpiratory ayinplums, 
none I* likely i u substantially ronfetund tint strong ex- 
social bin between smoking end respiratory symptoms. 

Limited data are available on ihe relaiicitishrtp 
between smoking cessation and the occurrence of res¬ 
piratory symptom? In rhlldren and adotesrents (Arday 
er til. 1995: Lam et«l. 1998). Compared wfthoonsmok- 
ers, former smokers report more frequent respiratory 
symptoms, but they generally have fewer occurrences 
of symptoms than regular smokers. Sevct al factors 
may partially explain this liigticr occurrence in former 
smoker* compared with ru)rulookers, tncjuduig B rela¬ 
tively short duration of cessation, fahe reporting of 
Ihelr smokkigstatus, and the "htailhy nnoker’ effect. 
■Hiis alTect re Ter* to ihe olwervirier that iierswi 1 . who 
continue to smoke are less likely In have resplralory 
symptoms. IT) contrast id former smokers who quit 
smoking because of frequent respiratory symptoms 
(WrKsctaL 1989). 

£ vhfcnw Synthesis 

Since the 1664 Surgeon General'-* repurl on smok¬ 
ing and health, several Invesilgatlens have bem pub 
Hshtd thar confirm and extend conclusions uf that 
report that are relevant to respiratory sy mpturns In 
childhtMid nnd adoirN.vnce (Table 4.lS) Tlv5estudies 
establish that respiratory symptoms Increase wlih the 
amount and <111radon ofsiratking. Further, these siud- 
fes afro show that the effects of aedve smoking on res 
plratrry symptoms are nor due io other factor* that 
Increase respiratory symptoms Limited data are avail¬ 
able on the effects itf smoking cessation tin it-spiratory 
symptoms among youth. 

Cunthriin n 

I The evidence is sufficient to infer a causal relation¬ 
ship between active smoking and respiratory 
symptom* in children and adolescents, including 
cpugWng, phlegm, wheezing, and dyspnea. 
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ImpffcacicM 

nils com fusion provides yci another silting m 
rtunalc for smoking urfNiiun interventions an King 

youth. 

Asthma, fn llti! Guji/cJirirS fur I inf Du|ji -if 
Management of Asthma of the National 1 loart. L mg url 
Blood Insliiuu: (NHLBI 1997], asthma isdi '■ - \ 

chronk: IrfTamtnatory disorderpf th« airways in wbi c h 
many cells and cellular cEcnu-uis play u nil . f 
suscnpliblc individuals, this Inflammation o ' 
currtmt episodes of wheeling, bicathlessncss. -.In - 
tjghlnp.55, Bud mugfilrig. Jiariuulirly at lllgfil 0/ hi I lit 
early nKirtilng- These t-pisudr* are uMiody associated 
With widespread bin variiihlr airflow ulnlnirtliiu that 
Is often reversible rllhpr spiirilajleinisfy Or with 11 J - 
ment, The taflutunaiMn aluo imiwh ui »«uc.Ihi*< 1 
increase in the existing branchial liypwoiiiwbiness 
to a variety nrstirrMtH" (p 3f. 

.Asthma Li ifto most common chronic rosjtlratory 
childhood disease, and it has been Increasing in fre¬ 
quency ifl the United States and worldwide Tor 
several decades (NHLBI 1997: Warner 1699). Tints com¬ 
plex disease is associated with a number of environ¬ 
mental exposure), panlculurly si ronViPi yens aiuS wtili 
genetic suseepllbIHty. Alil»ugli llte Uli-raiure docu- 
menltnK tltc associaiIon lielwertt aecwiilhiirid sttinkf 
exposure and childhood asthma Is extensive (Cook anil 
Sir achsn 1099). only a limited number of kindles on 
active STTiCWng andeWldhood SMhrria Vavebeen ton- 
tli u'in I (LiU-vMin |69.1: Kapldimnd Must Ic-Tay lot 1937; 
Lama cl nl. lillffl; Nnn irmnel hL 1998; Wilhrraei al 1996; 
CheriMnl. 1999) 

Kpl dr mlo logic livid race, establishing the pres¬ 
ence cf asthma In epidemiologic studies Is one of tlm 
greiiiesi elmIk'pgra In inveviigsiiugtiigairiif! smoking 
and mthma, primarily because of rhe lack nf an *^reed- 
upon operational ilpflrilicm of asihnui (forfn pi al. 
19931 However, during childhood and ado lose cnce 
physician-diagnosed aslhmaand stamlardlzcd ques¬ 
tions abojiasthtna-related sympioms (ie.. wheeiinfi 
or wheeling wlih dyspnea) jirovldr sulfltiunt speci¬ 
ficity. Asking .-.uch questions has been the mam 
rmHhoti used to examine active smoking und ui.ihmu 
aiming ytiulh fLarssrtn 19(15; K» ( >ls.u ami Ma«:1r- 
Taylt.r 1997: Lain H al 193ft; Willmr*«•! al 1998; Chen 
et til. 1999). 

LarsStH) (1995] n<nnliinl I fir- simlnllisi la.Twppu 
srnnking^nd self-reported asthma incidence among 
Z.308 persons aged 16 through IB y«ars living In 
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Sweden. RtlwTOi 1660 and 1963. tlie uwivll iiiddim 
of physician -diagnosed asthma w«* 1.3 percent per 
year, and ihe hurt den rr among females «\-as higher 
(1,6 percent per ytsar) iftan thm amt mg mulct (3-3 Per¬ 
cent p«r year 1. The risk for physician-diagnosed 
asthma was also high” turiDrig female tniokerx (OR = 

2.0 |90 percent Cf. 1.0 4.tif) than nnioiig male smokers 
[UR - 1.7 |35 permit Cf. (1.R-4.R]) The risks for asrhma- 
rvkiti’d symptoms and the use of asthma medicaMons 
xlxii were higher among fcrnaluh ihan among malts. 

Tlpg auH'-VBis was UiViUcd by the lack tvf lv/«rmai'-wt 
on other factors associated with asthma, including 

prnonal alopy. family hisiory of ahijiy and acihmi. 
parental sum king, and other potential confounding 
variables. 

Kaplan and Mrtsr.le-TayiQv (1997) examined 
smoking and asthma In a cohort of 8.860 purllrlpums 
from England. Wales, and Scotland panlcipalingin the 
Natlurtfil Child Develop merit Study. The soaiysis was 
bast;d oq srlf reports al 16 omJ 23 years nf age. In a 
univariate analysis that included males and females, 
regular smoking since 16 year* tifagti was associated 
with repot is d tslhnw nr wlieezy hronchitls between 
16 and 23 y rats of age (ClR » 1.5S). Si replied or multi- 
VJi Ian- jnHlysi'*, adjnsung for other factors, were nett 
perfarmed. 

In a 1994 cnis*-xi*-.tfoml survey af llotig Kong 
Schoolcl i lit Iren aged 12 through IS year*. Lain and 
doUakgiKit (169R) dW wit find an a^wcldilon brtwrrn 
active smoking and physician-diagnosed nslhim.The 
pn.-vuicitLL- 'il tt.iihms was B R perii’nt uinnrtg children 
who reported smoking six or motctlgwmcs pcrtnvk 
Compared wlih K.l percent among children whit had 
never smoked (OR - 118 (95 per rent Cl. 0.78-1.83 (). 

In a cohort or persons from 2.150 luusehiild* in 
the Uni red Kingdom. Wit tier* nnd ml leagues (J99B) 
obtained quesilonnalre rnpuiuinan smoking behav¬ 
ior:: und iiMhmu Irnm jiarticlpants aged 14 through 16 
years. Smoking a: least i»ne< igarecte per week in die 
V£ munrlls pretoding th« survey was not associated 
with physiclun-dingmisod asthma (26.3 percent) 
tbnipai cii with children whn did nm report srnnVlng 
(21,9 percent 1. Howe ver. the prevalence «>f uLh to was 
no! rxninlred separately svIlIi greater amounts of 
smoking. 

Norrmun ami rallengui'-s (1908) surveyed l.J 12 

Swedish eighth graders lUn 111 years of ape in 1687 
and again In 1991. Overall the tnrldenrc- of self- 
reported asthma was 1.1 purcc-nt per year. Th? onset 
rtf asthma whs slgnlflcendv asaoclalt-d u/iih current 
smoking (OR - 3.4 ]&£ pviornL Cl. I 2-6,11) but not with 
former smoking (OR - 2.6 (95 percent Cf. 0.4-23.0]). 
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coiripared with lifetime nonsmukeis There was mi in- 
erwse In this risk among former smuKtrs (UR - 1.13 
(93 percent Cl. 0. SO 2.551). 

Bodnar and colleagues (136R) conducted a nested 
case-Control study of 117 Uilull* uged 3D thraugli 45 
ytiiirs w-lih ariull orwelof wliHr-zIrigand 277 rnntlomly 
'•‘tanl person* wilhnul whepr-ing who were |»nlci- 
pants (ft a popu lation-besed cohort study i n Scotlaad 
After adjusting for family history, atopy, arid social 
clots, the Invcstii^alOr* found that Current sinnking uk, 
assnripierl with Btlult onset ol wheMilng (OR * 2.01 
(95 perceni Cl. ].{)B-3.74|) and \vfih chronic cough and 
pWeum (OR = 1 HR (65 purcent Cl. 2.49-52.fl9[), Former 
smokers were at a lower risk for adult omet of wheez¬ 
ing (OK - 1.48 [95 percent Cl. fl.74-2.ft5j). hul tborisk 
rcitialncd Blgnlflcanl fur chiutik cuugh arid phhigru 
(OR ■= 5.24 [95 p*rrera Cf, 1.00-27.531). 

In a population-based study of 1.2(6 women aged 
55 yrarsanri older living in Sonoma. California. 
Forasticre and colkngucs (1MB] examined rrlahoit 
ships of thTQnlc respliutoty sympiums wlrii u iiuml*r 
of risk factors. Among women who reported shortness 
of breath wltli a wlut«! or chronic whnwi- during the 
past 12 months Without ii physician S tiingmisis ijT 
sailimi or vliranlvbruntliUls/eniphystrM, the lnYf.<i- 
ligalurn found (hat (he risk for these symploms was 
Itigheai in cuirent »titokcia (OR ■ 3.R |95 pnn rnt Cl. 
2.2-6.51) *nd that ihn risk declined but remained sta- 
IlstJcally Signlfkani for lurmi-r smokers who had 
quit for lftor fewer years (OR = 1.8 |9S percent Cl. 
1.1-3.21) or fur mure ihan HI year* [OR - 1.8 (95 per 
cent Cf. 1.2-2.5)). Overall, the population actrlbutable 
risk for chuse symptoms In this population of women 
who had f**r s-mf'krC wfts .15 percent. 

In a longituiliral study in the Netherlands dial 
Included 792 women ami 995 nirn. Jansen und eel- 
leagues |I999) found a dour rrsponsu relaxlnnshl|> 
between ihn number of clgareues smoked and any nc- 
cvrrence nt chronic respiratory symptoms. When 
smoker* wore compared with non smokers, the- risk 
(OR) of any Chronic respiratory symptom was 1.89 
(95 pcitrrtl Cf. 1.37-2 80) fnrrPaisr wlu> smoked I to 
14 cJganrltes jierday. 2.9ft (95 jn*rr.f>ni Cl. 2.14-4.29) 
for tlinse who smoked 15 to 24 ctgar-tttes jver day.and 
,1.57 (95 percent Cl. 2.32-5.49) for iho-se who smoked 
25 nr more cigarettes per day. Among former snmk- 
ers. the risk was lower but not statistically significant 
(OR - 1.21 |9& percent Cl. 0.85-1 74|>. 

Rutland and colleagues (1999) conducted a crass 
seflinrul survey of S,77f> women iind 5.582 riKli aged 
33 years living In the United Kingdom. The prevalence 
of any wheezing or wtieezlug five of in tire times in 
the past 12 months increased with die sn iuuii smoked 
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Among 3.24D persons agnl 12 ihrougli 24 years 
who parti cl | ia ted In the 1»4-1665 Canadian National 
PopulatiiiiiHeallh SluHy. Chen and colleagues (1699) 
ftiund a slgnlfimnt awoclaiion between asthma diug- 
nosed by a health professional and smoking, bur only 
among females. The DR lur asthma among female 
smokers compared with female nouxmokers. adjusted 
riirngi!. was 2,18 (95 percent Ct 1.41 3.44). Among 
iiihIcjs. the OR for smokers was 9.98 (95 percent Cl. 
0.56-1.7(1) compared with nemsmokers. 

In addition to the potential ellulngli: roleuf ac- 
IIvc smoking In usilmtu. ihrre Is strong evidence (hat 
wnakJng adversely affects tint course of Hie disease in 
children with asthma (Cndden et al 1694: Lam et al. 
109ft). Coddi-n and colleagues 0994] examined the 
prevalence, of rcftjiWRiory symptoms and f EV, levuW 
among 360 persons from Scotland aged 34 through 40 
years, who were- paiiicipams ip u j.vjpuIntlon-hased 
survey as children and who had brim diagnosed with 
tltlldltuuri uuhma (n - 97), wheezing wlch an upper 
respiratory Uifwtlcm (n 132), or no respiratory symp- 
tiinis (n t 131). In the enilrp group, rtj/rafit smoking 
was associau-il wlih an increased risk of a current 
wVtueze (DR - 2fi2 |S5 pcTrertiCI. 113-3.521). cough 
(OR - 7.24 J95 percent Cl. 3.39-15 43f). and phlegm 
(OR - 3.08 (95 per rent CL 1,27-7.391) The rl*k assoc|. 
arod with all three respiratory symplumi was sulurtan- 
lially lower fur former smokers, and only phlegm (OR 
*> l.ftft ]95 Jtercsm Cl. 1.30-10.3*1) was ligt tin canity 

assoriated with past smoking. In addition, current 
amoklng tvas atsoeiaced with a lower n«ari F&V, per- 
rent predicted level (-5.64 percent 195 percent Cl, -16 4 
In I.0&J). (n the 1994 CiuSS-sl-ciIoiihI survey of Hong 
Kong schoolchildren lepocled by Lam nnd cnltcigues 
(1998), children with a^ihma whusmoked more than 
six cigatciles pin werk wrrr mote likely to report us 
lugBsrlima inrdleadens during ihe previous two days 
cumpurrd with children who had never smoked (OR 
= 3.07 [95 fierenru CL 1.58-53171) 

Evirfrnce Synthesis. AitlMHJgh the prevalcurp al 

whci'ring. an asthma-related syniplom, lscnnsislpnlly 
higher liiLumni sinukprsihiin in formersmpl.^fSand 
nonsmokers, available investlgarinns provide incon- 
sisteiK findings or ihr relarirmshlp txrtween smoking 
and re-pons of physician dfagnosed asthma. Moreover, 
none of the iuvasiigoilon.* havo fully controlled for 
known risk factor* for asthma. There Is limned but 
Consistent evidence that arrive smoking worsens the 
prognosis of uMhma in children. 


Coacluifrwrt 

1. flir evkjrrice IssuTfirjent loInfer acans-iJ relation¬ 
ship between acilw snuiking and asthma-tr.lared 
symptoms ft.*., wheezing) in childhood and 
adolescence. 

2. The evidence is Irutilrquaiti n> infer the presence 
or absence of a <»usal re laUooship between active 
smoking and physician-diagnosed asthma In 
childhood and adcdescence 

3. The i-vldciiiv is suggestive hut not .sufficl'-ni lo 
infer a rtulal rB[ia(inn6hf[) hr-lwren Bclive smnlt- 
fng and a poorer prognosis for children and ado- 
Irroents with asthma. 

Implication. Tli<-*e ruirlnsmiK pro vide a stmng 
rationale fur preventing active smoking among chil¬ 
dren and adolescenis to preclude the nccurrence of 
asihma raiareri symptoms. The promoiic-n of smoking 
cessation shouW (ntpnwt Ihe prognosis for children 
and adolescents with asthma who smoke. Future 
Atudltn nf causes af chtidhnod asthma should Include 
active smoking as a potential e do logic agent. 

Respiratory Symptoms; Adultltaod 
FpJdrmJotojfic Evidence 

Evidence continues to accumulate uir£miing die 
long-estublishcd rausul sssuclaiton hei ween active 
Smoking and respiratory symptoms in xiiults. Amung 
adults, all respiinioi y syrrptnms are strongly and con- 
sislcitUy associated with cigaicite snuiking (Freund et 
al. 1&93. David r at. 1936; Bodner et al. 1S38; rcrastlrte 
et ai 1996; Butland et al. 1999). and smoking cessation 
twiners their frequHncy (Kanneret al 1*96). In thu 
Framingham Study. Freund and collraguca (1993) 
found that among pc/suusagi-tl 45 ye»ra unci tilder, 
the prevalence of & cough was lughct amoriy rlgavirtiv 
smokers Mum among nunsmukers. und I he prevalence 
increased ut the utnouni sinukrd inrrpawtl, Persons 
whi> smukud niurc lh.*n 3(1 dgarelles per day were 
seven limes more likely thnn ncntjriokefrt to report & 
chronic ca ugh. 

Among 877 women IB tu 43 year* oTage whn 
were seen for prenatal care al an East Boston cllntr, 
David and loUt-ugues (I&98) cxambicrri rhe relationship 
between cigarette Smoking and a per* 1st ml wllerre 
without asliima. in a multiple logistic regression model 
adjusting for ethnicity, parental history uf asitima. edu¬ 
cational level. and the piwtice nf auin dug at I rime, 
current, smokers had a fivefold lntrcaaed risk (OR = 

4.97 195 pur rent Cl 2.46-10.1]) of a persistent wheeze 
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Asthma dpflnllJoni'ciiiwiiitcjrt* 


OR (95% Cl| mwggnil withi 


Nonsmokcrs 
Current smnkprs 
Current with hay Tcvcr 
Current wl(h acopk dr:rmailii.i 


1.0 

1.1 (1.05-1 6) 
4.0 (2.S-5.7) 
27 (16-4 4) 




Phj^itUrt-ita^ioscd asthma: adjusted for 
gpnrier and ngp 


Ainntmi smoked 

■Nunsmokers. 

<) 6 cigarette Alay , 
H>r 20 clgarct irs/day 
i-20 dgar««s/day 


OR (9S9f> CD MUTHMKd With .1 

1.0 

O.B1 (0.30-2.ZO) 

'."•or. '■> v -2 

: -■ -• a./«) 


Smoking status Adj usted OR .•' ■ ".Cl) mnn •■■■ i 
n i ■•uiiAw .t 

Nnn.vrtvikct* 

Current swoIt ■ ■ i. • +-i 

Former si unki- ":im; 



1991-1994 



Smoking status 

Over smoked 
Former smokers 


Adj u ste d OF 


Women 
*S-2jj; i L19 (0.60 236) 

1-4.34) 2.76 (1.19-6.421 


Current smoking was nCt' 


Apos... I . ■ III. It I I.arf attacks 
of breati- - ill .• ■•-.l-i ac least 

l axthnv-> ■■-ft inthe 

past 12 ■ i hiIin i*ir . |il', ' ■ I: n dlagro 
sis ora ••nsi’i-'I' v 1 .. i-ifin in.:;, a clkiKal 

«■’ 1 ..I :-i • v und city 
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Moiisinokirs III 

Current smokers !)•■ • • i ■ ■ ’ '■ I ■ 

Funner smokers 174(0-95-1.61) 
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specialist practice In Germany. Beeh and colleagues 
(2001) fuunrl that Severe aM limit- denned as a FEVj Iras 
tin ii 60 percent jiredlcted. wm .strongly associated with 
eturenl smoking (OR * 4.8 [9S percent Cl. 1.3~18.1I). 

Rvidcare Synthesis, Although limited <"v1 Hence 
suggests that smoking Is a biologically plausible cause 
□f asthma, the available epidemiologic evid mce of an 
association between smoking and adult-ousel asthma 
is innmslslew (Tahirs 4.16 and 4.17). A nontbnr of 
metliiKloIngtr limitations. including different defim- 
dons of asthma. different study designs, and biases 
such as recall bias and healthy smoker bias. |iiulial)ly 
contribute to the Inconsistent results. In contrast to 
studies on (he causation of asthma, smoking jticuivnv 
Lendy associated with 0 greeter severity of asthma and 
increased usesriTemergency aridhQSpIlulservices. By 
Increasing (tie degree of airways Inflammation. smok 
Log may wnmn t)ie (uflanwuatory (ICICTVJI hat Is cmv 
stderciJ central In the pathogenesis nf h .Ihma. The 
impairment of airways function caused by smoking 
rrt?y also Increase the likelihood nf more seven; asthma 
on a clinical basis. 

COMlusIwH 

1. The evnJrncR Is iiiEilcqujit la Infer dm presence 
nr absence of h ransal relation ship between active 
niiuktng and aatlima In advlb 

2. The evidence Is suggestive but not sulDclent to 
Infer a causal relationship between a«iv* smok¬ 
ing and Increased nonspecific bronchia) byper- 
respensi veil ess. 

3 Die evidence is tulDtiml lu Inter a causal relation¬ 
ship between active smoking anil poor atllniui 
control 

Impl Ic at ions Because of the large numbers al 
persons with asthma and an IncreAslng prrrvalcnrp 
of asthma worldwide, the potential role of active 
smoking in the causa lion uf asthma has major public 
health Implications. Therefore, this problem is highly 
relevant for further vCawtli despite methodologrc 
clisllengea. Pal twits with asthma nerd In be strongly 
encouraged to quit .smnk|ng. 

COPD. COPD Is defined differently by clinicians, 
jvnhukigvJs. end v|ikiF.nilo)Oft)5b>: each discipline uses 
dHTerent rrtrerla based on physiologic Impairments, 
pathologic abnonnEliticj and symptoms (Sanvet 1939). 
Tie hallniark ul COPD Is airflow obstruction based 


on spiramctrlc testing, with a persistently low HKV, 
mid u low mllo ufFEV,/FVC despite tiuatmem Clini¬ 
cians often diagnose COPD when an adult cigarette 

smoker presents wllhchconlr dyspnea, cuugliing. and 
cuiuistcnt spiro metric abnormalities. 

Chronic brwirhlllf BI“1 emphysema Willi airflow 
obstruction aIV hnrh Included In the clinical xynrtmrTii; 

of COPD. Other specific diseases asstKlnifd with air¬ 
flow Qlbltucilon. such as asthma. b(Otu.hlectasts.aiid 
cystic f hmsl.v are spe IHcjilly excludisi from (he clini¬ 
cal definition of COPD, although there may be over- 

lap[iing clinical fi'alurps. Cbiufilu bronchitis Ur id trill- 

plissmia Im vc specific definition ■ although the terms 
arc used more luusely In clinic:, jradlte. Oiruiili: 
brant’hills Is Imroclrrised by B. t.hrcnli tough 
productive nf spurum willi alrflnw • ■ . uci.lun. 
Bmphysoma lr tlnflned as "* t iinilliic I lie lung 
characterized by abnormal jarrmanent cnlargrr—rr- nf 
the airspace distal 10 the tprmlu? 1 t-conifilolv ... 
parlt-d by destruction ol their . .. tnd without 
ubvlous fibrusIs~ (American 111.. .... icly 1987. 
p. 22ii). On the basis nflhis dcflni ... 'I.., c.a^ttos.sof 
emphysema retjulres Rncxamlnei . n »T grnv. nr 
microscopic Kmg specItnctLs tir t«i > ■ •if.nl nf the. 
lungs based on Computer! rnmnp.i i| lij -t recently 

developed tool (Thurlbeck 1994). 

EpMp/nJoJoglc Evidrnce. Til epidr itliologic stud¬ 
ies. the dl&gnnvtx <if COPD may he derived Fcuki sur¬ 
veys or clinical datahases. Questkinralre rnjiuiiss that 
may be used W Hlngnose COPD Include reports Ilf 
symptoms (e g . dyspnea, coughing, or phlegm), re¬ 
ports of physician diagnoses (e g. emphysema, chronic 
beenithiu*.til COPD), tw both. Sptroowicy Isoftea per 
formed in cpldemiolt^lc studies to provide abjective 
(Vidtni'R of airflow oksl ruction in prrrcr- with in 
without symptoms Sources ufriatH fnr ••• nt|itlwur 
WMlylir sludimif COPD lnclutJe data ... ■■ > i ruilaln- 
tng hospital discharge int or nation or v.'.. antistics 
(t:y. frnm tlcalh t:cruflr.irt:s'l. However, lb iua!lly of 
these data sources may - 1 • y -> - I• > milnrrl 
terms used Jot COPD In i* • i.itaii.i j-. m In >icrms 
from the Interna(lonaJ ■ cf . ■ ■ •> 

Revision, suchss'clu--n 1 Li uu Jv- ■ ’ ■ . . ■ ft.' 
phyatuna" (t:ode 492). m-l'chron - ■ mj. I struc ■■ 
uni elsewhere classi fiiri" (Cude 496 i 1 . tcIHS I98M)|. 

Cigarette SiTiukitig ns a caiist t»TCOPD has isvn 
reviewed extensively In earlier reports of th- Surgeon 
Gemrol (Table 4,13) (USDKHS 10R4, l9B!h 19!W) A 
oonsirierable amount of more rerent rweart-h nn the 
relationship between COPD and cigarette smoking has 

focused un determining predict oi s uf suscep Li bill ty.ai 


dkcussfld previously. Drtd on early delect ion The 
following discussion summarises more rurrent key 
reseaidi ur> the epidinntoliigy ot COPD. 

COPD Morbidity. COPD Is s common chronic dls- 
rase In Ihc Utilicd Siimrs and a major esuw of morbid- 
Uy associated with limNutiuns nn physical function 
trig and a high utlllziiion of medical care services 
(Verbrugge u..d Patrick 199S: Mapcl et ol. 21000). Ap¬ 
proximately 10 million people In tin; I lulled Stales have 
'seen diagnosed with COPD (Wise 1997). Verbragge 
and Patrick (11195) used data rollected from the No- 
dor>tj] Hcalih Interview 5ur\i:y conducird from 1983 
I9B5 in rnltTilme the prevalence oTchiPnlc conditions 
in tin: United Slates and to del ermine tlutlr relative 
Imparl on liinrllonlng. Among adults aged 18 years 
and older the prevalence of COPD, which included 
chronic: broiKhlils. empliyseruu. and asthma, was eon 
.slatently among the rop 10 chronic conditions The 
prevalent:!; was highest In men and women aged 65 
years und older (16 ? percent anioi^ men and 12.6 

percent among wtmien), intermediate for men and 
wuiin:n Hgcd 45 through 94 years (8 8 percent and 11.4 
porcenl, n-spculvdy). snd lowest for men and women 
aged 18 through 44 years (S 5 {lercent and 9.3 pcnwnl. 
rosjKsirivnly). In addition, COPD canslstcntly isnked 
aniung t Im> top Ul mnditlnns In all age giuups that re- 
sutied In lintltatlonsonjob rrleteU responsibilities and 
other activities of dally living 

More reecnt national data are available from die 
Third National Jit’tilih and Nutrition Ti rami nation 
Survey (Msnnino el ol 2000) This survey Included 
20.05(1 U S. utlnlis who participated rrem 19B8-1994 
and who cmnpleled an examlnatlnn that included 
spirometry and respiratory healtli H uiwUuib.. Thr prut- 
bpjstsuggest that 001*0 occurs frequently In llic United 
Slates. The authors categurlaed imrreni obstructive 
lung disease ai a report uf currei tl Hot hi cia. tirnnchllh, 
nr ever having a diagnosis of i-iriphyseiiM. A prior bin 
run nirreni rllngnosls of cither c It ionic lironrhitis or 
asthma was eairgorCerrl as past obstructive lung dls- 
CUStl. Willi ihcsc dtifliiliions, uli.serucrlvw lungdisiruSC 
was (burui to nfFerr 12.5 percenter current smokers, 
9 4 percent nf funner smokers, and 5.8 percent of life¬ 
time nonsmnkers. 

COPD Is associaltsl wic.li high meillcal care utill- 
/allon ra«,s including office basil (ihysitinn visits and 
hnsplrallxatlnm (Vcrbiuggc and Patrick 1995: Sullivan 
w ul. 2WW) Jn Hie iD«5 JNStlonai Anilnjlatuiy Meriiool 
Care Survey. COPD was consistently among the trp 
101'tiTitlitinnv leading to j physician visit. Vt-dimgge 
and Patrick (1995) found that the largest percentage ul 
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physician visits for COPD were among men <tnd 
women ajpxi 65years and older (106 percent among 
men and 9.4 purrem among women). IrnennpcllatL- fur 
men and women aged « through 64 yuan, (fi.) per 
cent and 8 2 percent, respectively), and lowest for men 
and women agtxl 18 through 44 yaars (3.4 percent s«id 
4.6 percent, respectively). In 1995. mote than 16mil¬ 
lion visits were made to physicians' offices for C0TD. 
h 72 percent Increase from 1985 (Sullivan ei al 2110(1). 
In contrast to other chronic cinxltlloiK fe.g.. cancer or 
cut din vascular disfvw), COPD was a I ess commcn 
primary cause urhos|iliKllzai1on In the 1994 Nelional 
Hnspiia) Discharge Sunrey (Vertirugge and Patrick 
t»95). Imt in 1995 it accounted fornturc than 500.000 
hospitalizations in the United Slates (Sullivan vt n|. 
2000). However. COPD often la a comorUd rondilinn 
associated with <il her chronic conditions, including 
cancer and cardiovascular diseases (Ferrer et al. 1B97; 
Mapelctal. 2000) Tolal estimated costs Bssoclaled with 
COPD in 1M3 were *23.9 hllllQii. or iitviut *1,522 per 
person per year, three times the per capita coal uf 
■Minna (Sullivan el al. 2000) 

More recent epidemiologic InvestIgaIIims con¬ 
tinue lu provide strong evidence for tlic causal link 
between active smoking and COPD (Tiobdetal. 1395; 
Forastlere et al 1998). In tin; Nurse* Health Study, a 
prospective cahui t study uf 74,(172 wnmen aged 34 
thru ugh 68 years, the RR for setf-reponed, physician 
diagnosed chrunlr biumhiiis among curmit smokers 
compared with women whn had never smoked was 
2.85 (95 pL-rconi Cl. 2.4S-3.3Z) (Trolsi ct al. 1995). 
Furastlcre and colkaRUfs (1998). Jn a pcpulalion based 
erms seriinnal survey or 1.22G women aged 55 years 
and older, found a marked tncrcuse In risk for self- 
reported, physician-dlagtuurd diiunic bronchitis/ 
emphysema among current smokers compared With 
former nnd UfetinM*nurnmnkers (OR ■ 6.4 [95 percent 
Cl. 37 1Z.6|). 

Smoking rnmdtjn and COPD Mariildity. Although 
smokingci»satlnn slows the rated FCV) declhw. thus 
decreasing (he risk for developing chrunlr airflow 
obstruction (Figure 4.1). the risk may not mum lit I hat 
for nonsmokers. In a popularlon based study of 1.39) 
Seventh-Day Ad-ttnUsla frnm Ciiifnmlk which in 
eluded nansiiK)kena)Kj former smokers (aged 16 years 
or older), Bc-iglundantl mlleagucs (1999) fliund ihut, 
cum pared with never smoking, past smoklrtg for 10 
years was associated With a small but .Significant risk 
(OR . 1.29 |95 percent Cl. 1 00-1 861) of airflow ob¬ 
struction [FEV./FVC less than fib percent nr PEV, per 
rent predicted less than 75 |M?rcenJ) 
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The ri*k of self-nijvrrted phyvlclan-dlagnoved 
chrunlr bronchitis returns close to that of nonsmok 
ers. but only after 5 to 10 years Of cessation {Trolsi« 
al. 1995: Forasdcre •'( al. 1898). In the Nutaea Health 
Study. Trolsi and colleagues (1995) fount] that aiming 
further smokers Dvr incidence nf chronic bronchitis 
among worn mi was equal to the Incidence In those who 
had completely abstained frnm smoking for live or 
more years. Among women aged 55 years and older 
TroTO Sonoma, Call form*. Fortmlere and colleagues 
((898) found that the occurrence of physlcfan- 
dlagnnspri chronic hrorx hlds/emphyserna was higher 

In former smokers who had stopped smoking Tor 10 
year* or leas (OR » 4.7 [95 percent Cf. 2.5-8.7|) turn- 
pared with rnnamokcts, but tlx: risk returned close tu 
ihar of iHiiLvn>nkpT\ ufirr more than in year* of cessa- 
IlnnfOR- 1.8 |9& [Mrrent Cl.<1.9-8 6)). 

COPD Mwuifry. fn 2001. COFD (excluding 
asthma) was tU- fourth leading cause uf deadt in she 
United StaLC* with more Uian 118.000 deaths (4.9 per¬ 
cent of all deaths] and on overall mortality rate or 41.7 
per 100.000 (Aria* et al. 2001). Over the past 30 yearn, 
the age adjusted mortality rale from COPD has been 
Increasing. Of the 10 leading causes uf death lu lire 
United Staii-s, only CDPD has Increased during this 
period {Wiise 1897). Facinrs dial ronuTbttlR in the 
rising COPD mortality races include decreasing mor¬ 
tality fmmnther ranges of death (eg., caidiova^cular 
dieeose*) and Increasing mortality among women and 
nonwbllR males (Mannlno el ul. 1997) 

Although COPD prevolrncc and mortality nilrs 
since the late 1970s have been »ub-.tun(tally higher In 
men than in women, the estimated percentage In 
cresveshave heen higher lor women (Thun el al 199&. 

I897u: Mannlno ft a) 1997). In fact, from 1973-1358 

mortality rates for men worldwide elliirr remained 
stable or decreased {Brown et *1- 1994). Tlmsc patterns 
may 6e partially explained liy ilUTerciaxrs hrrwcm the 
prevalence of smoking arid smoking hcliaviors in 
wiirrien and men Dui have occurred over time. Dur¬ 
ing the past 20 to 30 years, the prevalence and amount 
of smoking among women have betome increasingly 
similar to those of men (LSDHHS ZOO]). 

The prospective nudics uf the Ainei Itiun Uanau 
Society (Cancer Prevention Study I |CPS-1| and 
Cancer Provc-nllon Study II [CPS-H)). whh h were 
Conducted in the early- to mid-1960s and in the 198th. 
provide evidence for a marked increase in Ihe ilsk of 
mortality from COPD among women (Thun real. 1995. 
1997«), rn CPS-Jf the death rate for female current 


smokers (fll.fi per ]00.900 person-years) was throe 
times higher than In (.Pl> l The morlAlify |2-9 

for female current smokies compari-d with win twit 
who hud never smoked. For male cun ml smokers lit 
C PS-1 [.the death rate (103 9 per 1 (10.009 person-years) 
was 41 percent higher than for male current smokers 
In CPS-1. The mortality RR was 11.7 fur male current 
smulu-rs ci>n<|uii!d wlrh men whu had never smoked- 

Thun and ctilli-agueS (1997b) extmlitieil mortal¬ 
ity rates lor COPD in CPS-ll in re lotion to the uu mbec 
of cigarettes currently smoked at baseline The RR for 
death from COPD Incn-ascd with tin; nufi’* r i»r<:lg«- 

retics smoked per day. For fetnBle . 1 snw>kn.<i 

conipHTed will) won' *r> who hml - .'i d. che 

RRwvtsflfifm llu<l :,-w«r»|K •• 4 

cigarettes per day. 2 • .< i or 20 ctf • ■ - aay. Z2.9 

for Z3 to 39cigarettes 11 • day. ur ' t • ^ loi imm: 
Cigarettes per day, The ....rcspor.il.i ^.vh,. . u rmrrnnt 
mule smokers compared with men who had never 
wnttkort were ft R fttr T to 9 rtgarettes p« t' 8 9 fot W 
tu 19 clgarctlhs per day. 1(1.4 for 20 <1gzr< !:■ • perday. 
I6.S fur 21 r<i 30 cigarettes jwt rl»y. ac !l •' fnr 40 or 
mure Cigarettes per day. 

Using CPS-I nnd CPS-ll demon the RR of COPD 
jnurtaltty. Thun and colleagues (l997a.b) rakulated tile 
percentage of COPD deaths attributable to cigarette 
smoking. Among women In CHS-1.8D (lercwu of COPD 
deaths were attributable tc srookliij*. tills pcreeritai^ 
Incri-aseti In 92.2 percent In CPS-If. The enrrespond- 
iugvaluc.s among turn wvtt 60.2 pervertt and 91.4 •per¬ 
cent. r€Np»«lvcly 

MnnniriuBiirlenl league* (1997) analysed mortal¬ 
ity trends for obstructive lung disease (including 
asthma) among people who dfcd in the United f'": 
from 1979-1993. Uf all tlir: deaths during this » 4 " | i 
rlod. B.2 percent had obstructive lung disea .• Iim- j 
on I hr ilenth oitlfltMe, but In only 43.3 peri 1 : was 
lilt-death atfribulrd in obstnirrlve Itlllgill.sea 1 
tfieilmcol the.<tiidy. the age-adjusted mona! ,i- 

tkM- uhatrucllvr hmg disease -•• ere hlghi sl Inwl,i i- i e-i. 
Iranging (mm 98,8 to 115.5 per 100.0(19 per y*- n. i i 
lowed by black men (77.fi tu KKI.2 per inO.t i ■ i mrt> of 
other rat es (38.1 luSfifipn 130,(1(10) white women 
{25.5 to 57.7 per IOO.CIi-m it. worn i. ill 9 to .« ■ 
|ii:r Iflft.OOU). unit wiui.'i. Mi.-- i !t 5 It • 
per 100.0IXJ) The perceniage incrc . 1 .-u, 1. 

roles were highest for black women J ’ .. -n 11 > 

fn I lu we rl by whirr women (li' ' p ’ .. 

wuiiic-n (91.7 p.m i:nl).other men 1 . Spern.i: 

men (28.8 pnuni), init luwm iuncaig wWte ru_u {16.9 
pcrei-nl) 
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SrocWfi. ' i and COPD A‘ ■ raltey. The lit- 
era lure out) f:V i-. • "nhi .• mg, -.-..ninn on mortal¬ 
ity fiomCOkJ> i •• ■ - y r-vvw«jm the 1990 

SwReon Carver . . . ,. i • and the n«*jivr ci»ncta>ion 
relevant in nil in all tv from that report was ‘With sus¬ 
tained ahsllm-nie the COPD mortality rates among 
former smokers decline in Comparison with mntlnu- 
It-k smokers" (T B 1 j|c 443) (USDHIIS JMO. p. II). 

1 lowever, the risk of COPD mmr*]|ly among farmer 
smokets. even after 20 years or mnre «/ atixilnence. 
remains elevuted romjMtred with I he risk among 
people wfiolmve never smoked. Moreover, within 
approximately the first live years of cessation, mortal 
lly rates from COPD initially Increaseabove (he rales 
for continuing smokers and then gradually decline 
with an lurrease In tin: dura Lion nf abstinence. 

Evidence Synrhr.rls. The recent literature on 
trunking anil COPD provides further support for the 
conclusion of (he 1984 Surgeon General s report Ihnl 
"cigarette smoking Is the major cause of COLD in die 
United Stairs fnr both men and Women. TIk mnrrltiu- 
tion of cigarette smoking to COLD inocbidity amt iiuir- 
latily far uutWClglis all Oilier farina" (USrif-(HS )$*♦. 
P 8| Whereas the risks for COPD tnorbidily and ntnr- 
tallty decline with smoking cessation, they may not 
return <nthelevrlunFnonsninkers, probably because 
‘tntuklug has resulted t« Irreversible injury to thfi Mr- 
way» anil pmcnrhyme. A growing body of literature 
Inn-crni yearn is providing evidence for major socio¬ 
economic cuiiNeqnrncra nf COPD associated with a 
marked Increase in ihe utilization uf medical cure re- 


CondutJon 

1. Tlur rvldctiu: is sufficient to Infer a causal relation¬ 
ship bftlween active smoking and chronic 
obstructive pulmonary disease morbidity and 
mortality. 

Implication. CDPU n |iicsent v a major public 
health problem Dial is ium-ahlng but muld be almost 
completely prevented with the elimination of 
smoking. 

Cigarette Type and Risk for Chronic Rripim- 
lory Diseases. The effect of cigarette-1ype on rcipln- 
inry symptoms and COLD was reviewed in ihe 1984 
Surgeon General's report, by Samel (1996), and by'he 
Mariana] Cancer Institute (NCI) Tobacco Control 
Monograph 13 (NCI 2001). A conclusion from the 1984 
report was as follows 


Tlie HcA'tf Ctwisttfue/nxj af Sniubug 

Although ■ reduction in cigarette ur content 
appudnj la reduce the risk of cough and mu- 
tUt hyperheretian, the risk of shnrtncss nT 
breath and airflow obstruction may not be re¬ 
duced. Evidence is unavailable on the relative 
risks of developing COLD consequent to 
smoking clgarelies with ihe very low rar and 
nicotine v iritis of current and recently mar¬ 
keted brands (USDHH5 1984, p. 1Z), 

Since the publication of that rcpoi l. firw new data are 
available on the relationship between cigarette type 
and chronic, respiratory diseases (Lange e< al. 1990. 
1992). 

EpJdcnifofoglc Evidence. Using iongliiir]trial 
splromciricdiiaobtaiiiKd during five years (1976-1978 
and 1981-1983) from. 4.372 smokers and 3.751 non- 
snfakers who participated In the Copenhagen City 
1 lean Study. Lange and colleagues (1990) examined 
the relatlODSliip betwi-rn clgiin:I.Cc type (filler-lipped 
versus unllltered) and lung function deterioration 
Overall, there was wo slgnlfltaui dtdennev. in FEV. re¬ 
ductions among tiller lip [ted cigarette snaikers rnm 
pared with uuJIl'crcd cigarette smokers. On average, 
during the lime of thi; Minty ihe tar content of Danish 
unflUixcd cigarettes was 3.5 mg per cigarette compared 
wfth 23 mg |xrr clgarene for- HWer-tlppcd cigarettes. 

Lange anrt colleagues (HW2) ill so examined risks 
of COPD mortality associated wilh the typo of ciga¬ 
rette smoked (filter-lipped versus untlltered) and In 
hahllun patterns In 7.703 women and 6.511 men who 
participated In ihe Copenhagen City Heart Study The 
RRs far COPD-rdatcd muriality dilfrml iinle between 
women uiiil men based on the type of cigarette 
smoked Comparer) wtth women who were nansmek- 
ers. women who smoked unflltered cigarettes had ti 
Rg far COPD related mortaliry of IS {9S percent Cl, 
3,1-64.01. and women whti smokcil Hltrr-tlppril ciga¬ 
rettes had a RR of 16 (95 percent Cl, 3,6-70,0). The cur- 
responding RRs for mirn were6.4 (95 pert enl CJ. 2.0- 
20,0) and 7.9 (95 percent cr. 2.3*-27 (l). resiiertlvely. 

In four prosper live cohort studies in the United 
Kingdom. Tang arid colleagues (1995) u-csessed min-, 
talliy in 56.225 men far smoking-Induced diseases, 
tomparinR filter-tipped and unflluirerl cljjumtes and 
estimated car yields. Tht mortality rtsk for COPD was 
somewhat lower for smokers uf niter-tipped dgarecies. 
but not significantly in Lumparisun wilh smokers of 
unMlcred cigarettes. For a tar redurtlnn of 15 mg per 
cigarette. Tang and i:i>l|nngui« (l BOS) estimated that 
COPD mortality would dmp by about ZD percent but 
this estimate was quire Imprecise. 


Rftqursiwy dw«h 5DJ 
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HlWCipJlholnglr findings have also been uqxmod 
that provide nvsighis concerning tar and men line 
yields, respiratory symptoms, and lung liinctluii 
levels. Auerbach and coilea gun (1979) quantitated 
smoking related changes In Ihr autepsled lungs nf 
men from a Veterans Administration hospital in New 
Jersey. In a rigorously studied seHe* orautopsled lump, 
ihese Investigators showed that smokers from a jxi- 

rtod when cIgaretles had comparatively high Mr arid 

nicotine yields (1955-1960) had nwe changes in Ihe 
airways at various smoking levels compared with 
smokers from a later period (107ft-1ST?). Tlmy Inter¬ 
preted this temporal pattern as an Indication that 
cigarettes with Inwrr tar and nimtlni: yields had fewer 
elTects on flic lungs than did higher-yield cigarettes. 

A number of studies have shown that smokers 
of lowLf-yield cigarettes have comparatively lower 
rates, of respiratory symptoms (Table 4.18). Rcsptra 
liny questionnaire data coltmed in tin? la(e 197fls from 
apprcixImBiely 8,000 Pennsylvania women are illus¬ 
trative (Schenkeretal. 1982). The brand of clg&rciies 
i uirenily smukfiiwss Idenllfled and usirtl wilh Fed¬ 
eral Trade Commission tar yield mfnnrwlon to clas¬ 
sify rhe smokers ncttmllng to tar ex|Kisure. A hlghcT- 
tar yield wax positively as.soiiated wilh roughtr^ and 
phlegm but not with wheezing or shortness or brealh. 
For coughing and phlegm, there were consistent 
exposure response relationships with an approximate 
doubling oT symptom frequency from rhe lowcsl to 
the highest exposure Lite gory. The llndings of ocher 
studies are similar For example, a large study of civil 
servants in the United Kingdom. Ihe Whitehall Study, 
showed (hat the percentage of smokers reporting 
phlegm Increased with tar yield wiihin each stratum 
Of cigarillos smoked p4r day. 6Vfrh the lowest 
(Higenbottam ct al. 1980). 

Nnt allKiuchi*vxhuw boss disease avaarlaipd Wilh 
lu wur-yield clgarelips (Table 4.1 8}. One study from 
Finland found ihat symptom levels in young smokers 
whowemjusi Initiating smoking did not depend 
greatly on lar yield [RlmpdaondTepcri 1989). In this 
six-year follow-up study, llo- 1 youth wore surveyed on 
several occasions to determine Ihe relationship be¬ 
tween lar yield and symptom onset. There was little 

e video re of less symptom nccurrencr In rhe new smok¬ 
ers using low lar cigarettes In comparison with those 
stfoWng higher sai cigarettes, Mvf*ovcr. symp'orri 
were far mote frequent in the luw-tar smokers Ilian in 

notumoken. In a randomized trUI in the United King¬ 
dom. lower ter cigarettes wcrnnal assuclutird With 
either lower symptom frequency ur a higher irvd of 
venlllalnry fa net Inn, which was assi's»:(lby rneasiir- 
ing Ihe peak expository flow rale (Vk'llhey el al 


1092a.b). Die invescigainn. manitoicd urinary nicotine 
metabolites and concluded that tompensalluu led to 
cnrupurablp levels iicnru the trial pi-liud. 

Respiiainry morbidity a'iso has been Investigated. 
Follow-ups of mitpnl lenc visits by enrullcrs in B 
Kaiser Permaneule group overrule yearslmwrd ihal 
there was a reduced risk for pneumnnia and lnlluenza. 
hui run fur Olhfr rcsplnnory ciuxliliiiris, assuliulci! 
with I lie use of lo w-uir and low-tl tuuli nc produces com- 
parwi with the rewrif products higher Inter ami nlrn- 
tirre (Petltti and Friedman 1985 h) . Howevi-r. in nun- 
purison with nonsmokers. smokers using low-rar and 
low nlcotlnc cigarettes had an Increased risk for pneu¬ 
monia, InFluL-iuca. and COPD. 

The evidence dot^ not suggcsi a relationship ijc- 
Iwrm tar yield arid Jung !u riel Ion level. For example. 
In Ihe Whitehall Study rliere wax nncmss-sectiunal 
relationship between ter yield and the FEV, Level 
(Higenbottam et al. 3980). (r the Normal!ve Aging 
Study, a lougiludlna 1 si udy or U S. veterans, tar yields 
nf tlx; usual brands of Llgarrttes smoked were not as 
sDCiatcd with a decline of FEV, levels (Sparrow et al. 
1 frail, and ilw Tucson Study fauitd a wall association 
heL'mvn lung fuiuilun decline and higher tar yields 
(Krxyzanmvsklet al. 1991). 

In general, uiltort sludlte J.v’VMn^ riganth- ly|tt< 
and yield with COPD rinks chow Utile evidence fnr an 
(Msoclatlon. In the CPS-S study comparing Mow-*' or 
"medium-’ tar ami nicotine smokers with "high-* car 
and nicotine smokers, mortality from emphysema was 
reduced somewhat, although not slgnlf icancly (Table 
4.18) (Lee and Garfmkel 1981). 

Evidence iynlhal.i. Little new evidence lx avail¬ 
able, and it do«?s not cottfliit with the tiincltiilor. af 
the 1984 Surgeon Ccneral's report(USDIII IS 1!W4) rhur 
“reduLliiiii In rlgiltcllc Ur content iip)K.-ars to reduce 
ihe risk nf cun git and mucus hype i seem ion" (p. 12). 
Limited evidence published since lira! re purl suggests 
dial rlgaretlp Ivjic dors nnr |riflui.-ru;i' the ratr nf FHV | 
decline or CJ OP D related moriallty. 

Conclusions 

1. The evidence Is suggestive bur nor jniffirlenr to 

Infer t causal reiatlansliip herween lower 

ntachlne measured cigarette wr and a lower risk 
for cough and mucus hypersccretlvn 

2. The evidence Is Inadequate to infer the presence 
or absence of a causal re lutioi of il p brliVCCrta luwcr 
cigarette lar content arid rcductJoits In foreeii 

explralory volume tn nt>c sertvid rleriiin- ml rv 


r 
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3. The cvidencii is Inadequate to Infer the presence 
ur alMcnct'iif a causal r« la 1 Ions) rip between slower 
cigarette tar content end reduciions in chrome ob¬ 
structive pulmonary dlsirwsn.rplau-il monalliy, 

fmplkutiorH. Although there are limited data on 
the rclai kinship Imiwpcn cigarette type and die risk 
for chronic revjnratoiy disease*, the sirring benefits 
frum sinnklrig cicssat Ion combined with the availabil¬ 
ity nf effective methods for rotiliulling tobacco ii.se 
suggest that little public health tn-nefli will be gained 
by lurlltcr resi-im h nn tin: relationship between ciga¬ 
rette typr 3rid chrntth: [caplnthtry dlscasei 

Diffuse Parenrhyinal Lung Diseases. DllTiue pa- 
■ orirhymal lung diseases, also known as (irlprsltelai 
lung tllsoa-.' • • we a heterogcra^Mis group of dison!t>rs 
associated H dirferenl types nf Inflammation pri¬ 
marily In die Walls B'-'i paces of alveoli. Although 
there oi-niillian I liferent diffuse parerithymal 

lun•• I •- nlj -ill numbers Of patients wilh 

ihr ; i-i-.ir. »i r wn regularly by cbnlr Ians (Caultas 
M 11 r 'iJ. and the rote of cigarette smoking has biwn 
lin. • r i. ,irri only for a few of ihr sc dlsemu-x. 

pshhrmgli the puhaguusis of these diseases Is 
varied, conceptually they result frum aninflammamty 
resDonsc In the lungx dial follows the inhalation of a 
wide variety of particles (n.g., Inorgxnlc and uryruilc). 
Fur .some of (he disease* (l.fl., Idiopathic puidiunary 
nbrn.six jlPF] or sarculclixds). emerging evidence sug- 
gnus h raural role fora number ol inhaled agents. Iiul 
causality remains to be established. Tire role of clga- 
iv»p sm&klng in the pathogenesis or diffuse pnrpncliy- 
nul lung ilLseascs, although not fully defined, is pu- 
ten dally complex and may Invulvc allorcil rlrarunrp, 
cic|KKlifan I>f particles, and modification of die inflam- 
nwlory response. Evidence far a oidijilex tnlora'ilon 
lieiween cigarette smoking and Ihe paihitgenrslacif 
rllriusr parenchymal lung diseases ts based on obser- 
vniltins thAT clflarcuc smuklrig Is associated wlihxii 
increased dtosc risk far some (e.g . IFF or pnevtma- 
COnLlMis), 3rid a decreased risk far Olliers (e g., hyper¬ 
sensitivity pmuimanitLs nr sarcoidosis). Available: evi¬ 
dence suggests (hat modification nfrhc InfItnnmaiory/ 
immune response may be the mechanism fnr lower¬ 
ing the risks far hypuTsensliivtiy pnasimonim (baron 
I9M) and iarcoido&Ls (Solirrum »nr) Twigg 1992. Daron 
?»)fi). 

Idlvpathic Putmumry Fltnoil s. Epldein/cJuglc 
Itviticnre. Sranl epldemlDlogic data are available on 
Ihe occurrence of IPF (CJoullas «i al. 1994), but the 
available information Suggests riiHL IPF may be the 


most common diffuse jwrrenchymal lung disease In the 
general population (Coulus et al. 1994). L'mil recently, 
ettolngh: Investigations of this disorder had n»i been 
conducted. Il is relatively uncommon, and without o 
lung biopsy ml.sclassiflration ol the diagnosis may n.- 
\ull. making investigation of this disorder difficult. 
Although ihe lerm Tdtnpachie" means of unknown 
cause, during (hr |ve>l decade four easc-conlrol stud- 
ira have Ixsm cum facte die examine potential ctfalugjc 
agents. Including Cigarette smoking (Sent (i:i al. 1990: 
Iwal el al. 1M4; Hubbard « 1996; Baumgartner « 

al. 1397). Qttr. rase-r.ont ml study of environmental tx- 
pusuills wax roniliinrd with 17 pauems. but cigarette 
snicking was not examined (Mullen el al. 1998). 

Overall, Signlflcan associations were found III 
three nf the four studies. Scot! and colleagues (1990) 
Identified 40 cases of IFF wen by pulmonary physi¬ 
cians or tested At pulmonary fund inn laboratories In 
Nottingham. England, and 106 age- and gcndcr- 
rrutched cimirnb were Idenilfltd from patlcms regis. 
lend with the Index patient s general practitioner. In 
ihls cji treenntml study. clgareiLf smuklug was rot 
slgnlRcanlly associated with IPF (OR = ill [95 per 
cenlC3.D.13-1.40]). 

Cases of IPF seen between 1992 and 1994 al 
faur reaching hi is (ilia Is In the Trent Region. United 
Kingdom, were identified by Hubbard and colleague* 
(1996). Centrals matched by ^fe. gender, and commu¬ 
nity were I dendfled from patients registered with rlw 
same general practitioner. Information on saxiking and 
wlwr exposures was obtained from 218 paliEnte and 
569 nonrroLs wlin ret urtn-d iinatln) quesdimnnirr; 165 
cases and 406 controls completed tekqihnna inierviews 
for verifies lieu Having ever Mr ink pri was si gniflcanHy 
associated with IPF (OR - 1.57 [95 perrem Cl. 1,01 - 
2 , 431 ) 

Iwai and colleague* (1994) identified SO potteuu 
with IPF irvulnatcd by two research committees In 
jBpan. Two omlruls far each jiallent were malclictl for 
age. gender, xqd reridentlsl nreat a person Selected 
hosts voters' lists amt n hospv.al patient wVth a ncm- 
rPF respiratory disease. Compared wlrh hcalchy con¬ 
trols. IPF patients were significantly mure likely to 
Smoke (OR - 2.94 [95 percent CT. 1.S7- 6J0J). 

5flumgtuincr and cnllraginw (1897) ronductcd h 
muldceaier lair-uxiirnl study In the United States that 
included Ifi lutUuilunx in 15states. A luial of 248 jm- 
tk-ntsliad been diagnosed with IFF between 1989ami 
1993; and 491 Mintnurtlty controls m*relied fnr age, 
gender, and geographic lucatlun were Idemlfled us¬ 
ing random-digit leleplmur dialing Standardized cell¬ 
phone Interviews were used to obtain risk factor 
Information from cases and cunirols. Ever smoking 


Table 4.1B Studies on the association between cigarette tar yield t and chronic respiratory d I scare* 
Study Deslgn/popuLalimi Variable studied 

Dean ct ai. 1878 Sample af 12.736 men and women Filter-tipped or unflluwd 

Agrrl 37-67 years cigs tel I ps 

Living in England. Scolland, and Wales 


Haw thin nr m id Fi •- I'r- ip*i ivr. nlor; •jim- r 'I’cr :.p(" -Tfllterfd 

IV.-'I ' id 786 pe-:-pb-c.'i-n.'Jix a m il:la. r iu.sx: ■.ig.i- n-. 

bit*.•ttllniK >.aa iilciaikn 



'Amoriran Can - ;. i- ->ty Career FTtverrlon Study 1 
■RR'-KeMIvai.'.-. 

Kffl - Odds ran, i. 

“Cl -ConfidenceinteiwiL 
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Source: https://www.industrydocuments.ucsf.edu/docs/tkmj0001 
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Morning roughs In men air J -* omen J . shortness ol breath In svumm were 

lower for filter-tipped els- i ••''■.• smokii ■ .timuUK Were arljuucd for nge. wirla] 
«■■«**- number of tlgnrenc;,. .iy. inhak.t... and utcupalkin 


Table 1.18 Conti nued 
Study 


Dcslgn/pupu [at! (in 
LongiiuHliia] study 
2,266 men and w 

hum between ]« 


fruni Finland, 
mil July)]. Kifif, 


l< n i'.iIi.' ,i ;h J !’■ v. i . .irucuon 
ii • i—... IIbf i h- -in’phlegm 


F :■ -k»;.-r >:W ■ *' »5 l-fc’-Ml^ui.tli. RF: : -1.79 f- 


SitvCftil respire!■ try 
symptom* 


.i uitf. on ! ''-T: I. J I: r 'ironic 


Lung fujictta 
' {by splromptr i 


" h •• '*v llr>: :'_> n :s cTTm :'d mu: .•.•■i-iii 


ii__vserv.,_U 

autiioiuv districts In England, tr-ile mi-1 
tar smokers aged 18 -44 years: 7.029 st;»h. 

selected from Z65.0l6wlio weteswu t,u^- 
ilonnalres: t>43 controls: assigned 1 of 3 
diriment cypesof dgflrcttes for C months 


Mid- l' ' imohi is (>12 mg/ 
Igarc ■! " ere a^grieri tn lest 
I mr-tar/mlddle-nicotino rJgx- 
!*’(•< wi»h “ 5 mg tar/1 ] 6 mg 
o: rr addle-tar/in •• 

m- .,nf : wkh If: ; r.t: 

tin l i I.; I . ■ me. orloA-iA,/ 
If -* -j** 1.■ cigarettes with 
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Reap I Minty sy mpeoms 
(ospciiaily cough and 
phlegm) 


Chronic coughs 
phlegm 


Rcspiraio/y symplunu 
pulmonary finicluni 


Number of demies/(lav was associated with morning cough, rough during 
day or night and mom ;; phlrym, nn a significant or nearly significant level 
(p - 0.(147-0 075]. while no ilepemli-nl variable w ■- 'gnlflcamly felaird io 
phlegm during die day or nlglu; mr yields playeo no role In the prediction of 
symptoms 


: ■'.'p r. ui uiluuu 
v ••ngh.Or 
i-’f:JI. with 


was significantly associated with fPF {OR - 1 6 |95 
iwrcenl Cl, 1,1 2.41). bui there was no dose response 
relationship with pack-years of smoking Moreover, 
there was no increased risk In current smokers (GR - 

1.06 |95 percent C1.0.6-1.BJ). However, among former 
smokers there was an Inverse ticid in li>k with time 
since cessation (OR = 3.5 |95percent Cf 1 1-11.9] for 
cessation nf less than 2.5 years. OR ■ 2 3 )9S percent 
Cl, J.3-4.21 for cessation of 2.5 to 10 years, OR - 1-9 
(95 percent Cl. 1.1 3-2} for cessation of ID to 25 years, 
and OR - 1.3 |95 percent Cl. 0.7 2.3J fur cessation of 
25 Or more years) 

EvidenceSynthesis. Inflammation is thought 
to have a central role In the pathogenesis of IFF. 


Smoking, which Increases lung tritlammalum,could 
plausibly increase the risk for IPF. .Several studies show 
Bn association between ever smoking and IPF; how¬ 
ever. the data are limited and further studies are 

needed. 

Conclusion 

1. The evidence Is inadequate to infer the presence 
or absence of a causal relationship between active 
smoking and Idiopathic pulmonary fibrosis. 

Implication. Further research will be needed to 
determine whether there Is a UiusmI relationship be¬ 
tween active smoking and pulmonary fibrosis. 


. Chfnmc obstructive 
pulmonary disease 
(COPD) -related mortality 


There were no differences .u i-a.piniloiy symptom- ■ ■ t switching to different 
types of tig new- nine nicotine menthol lies ana 1 thowed ihtt snaikers 
adjusted th < -. nr 4 -. ■urhiil ihmu^ioui the trial 'hr r nicotine InhaUlion 
dllTcicd little fnm, I • i .muial ntcotlnr intakes when eliey went sirwiklng 
[heir usual rigxreims 


Acme Rwpfratoiy /IJmssies 

l Tire evidence is sufficient i" infer o cau hI relation¬ 
ship between smoking and acute respiratory ill¬ 
nesses, Including pneumonia, in persons without 
underlying smoking-related cl im nlc obstructive 
liiflg disease. 

2. The evidence la suggestive hilt not sufficient to 
Infer a causal relationship between smoking and 
aculi* respiratory Infer I ions among persons 
wiiti preexisting chronic obstructive pulmonary 
diaraw. 

3. In persons with asthma, the evidence is inadeq uaic 
to infer the presence or absence nr a causal rela¬ 
tionship between smoking and acute asthma 
exacerbation. 

Clvr.nlc Respiratory Diseases 

4. The evidence is sufficient to inlei a cau sal lela lion- 

ship between irifll inisl smoktng d'lri'ijj pregnancy 

and a reduction of lung functiunin infants 


5. ThP evidence l? suggestive but noi tuff idem to 
Infer a causal relationship between mammal smok¬ 
ing during pregnancy and an increase in the fie- 
^ucncy of Lower respiratory tract illnesara during. 
Infinity. 

6. The evidence is suggestive but not Sufficient to 
infer a ciutal rctakitwhip between maternal smok¬ 
ing during pregnancy and an Increased risk lor Im¬ 
paired lung function in childlmod and adulthood. 

7. Active smoking causes injurious blolagtc jnoccsacn 

(I.v.. > ' : 1 .. biflannnnrlon. xnii a pnunsote. 

anllpiol.-- I n ialance) dial result in airway and 
ulvmlarlii'";. ^hls injury, ifsunialrKd. ultimately 
trail!, tc- ’ • I. • ptaprawu of chronic obstructive 
{lulmnii'i. I ■■ nre 

8. The el’ll J suf&denl lo InfEf a causal relaiion 

ship K' v.i 1 -n irlive smoking and impaiteri turvg 
giowlli . 1— Ing rhl Id limit and adnlesrence. 
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Source: https://www.industrydocuments.ucsf.edu/docs/tkmj0001 
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9 Theevidence is sufficient lolnfWacau\*| relaihm- 
-ship hdwcm arrive smoking and the early onset 
of lung function dt-clllVi during Ibte allot* serf IIP 
and early udutihuod. 

10. Tlir: evident*! is suffit-lnil to Infer B causal relaQnn- 
ship litlwrnn active smoking In adulthood and a 
(>remat11re onset q| «nd an accelerated agL-mlatcd 
tlrrlim- In lung function. 

11 • The evidence is sufficient lo infer & Causal retainin' 

ship b^tvreen <u\i aided ccssiltan from smoking 
and a return of the rate nf ilerllne in pulmonary 
rum: r ion lo i lint of persons who had never snicked. 

12 • The rvulitinr is sufficient to Infer a r ausal relation - 

ship between aalve smoking and respiratory 
symptoms in children and adolescents, including 
roughing, phlegm, wheezing, and dyspnea. 

13. lTie evidence Is sulfidenlfu infer a causal retatton- 
ship lietween arlive smoking and asthma-related 
symptoms wlitczing) in childhood and 
adolescent xr. 

14. The evidence is Inadequate to Infer the presence 
orahsonmof acaut^l relationship between active* 
smoking and phyilclan-dUgbMi-i) asthma in 
childhood and adolescence. 

IS The evidence fs suggestive bui not sufficieril In 
infer a causal relationship hpiwrm active smok¬ 
ing and a poorer prognosis fnr children and ndo- 
btrnnu with asthma. 

1(>. The evidence Is suffidem m Infer a causal rela¬ 
tionship hr I wet? r active smoking and all major 
resjitralui y symptoms among adults. Including 
coughing, phlegm, wheezing, and dyspnea. 


17. the evldent'0 Is Inadequate to info the* presence 
or absence uf a causal relationship her ween active 
smoking mid asthma in xduks. 

18. The evidence Is suggestive hut not sufficient co 
Infer a causal relationship between arilvc smok¬ 
ing and Increased nonspecific bronchial hyper 
n-spnnslvrnf.-K. 

19 Theevidmce liSUffleitnltoinfera CBbMl relatlm- 
shlp between active smoking and poor nsthma 


20. Tlie evidence Is sufUden lo Infer a causal relation¬ 
ship between arrive imofing and chronic obstruc- 
iivF pulmonary disease morbidity and mortality. 

21- The evidence is suggestive but not sufficient in 
inters iansnlr<jlBllnn*hlp helween ioiw machlne- 
measured clgarvUe I nr and a lower risk for cough 
and uwicus hyperwcmtW. 

22. The evidence Is inadequate lo infer the presence 
ur absence of a causal relationship between a lower 
cigarette tar ronler! and reductions In forced ex¬ 
piratory volume In one second decline rales. 

23. The evidence is Inadequate to Infer the presence 
or absence or il causal retallonshtp between a lower 
cigarette lat content und reduction?! in cJimnVc ob¬ 
structive pulmonary disease-related mortality. 

24. The evidence is Inadequate In Infer the jiresence 
or Absence of s causal relationship between active 
smoking and idiopathic pulmonary fibrosis 
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